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Nature provides a peaceful back¬ 
drop as a giant Skymaster receives 
wounded men bound for hospital 
treatment in Hawaii or continental 
United States. The scene is Guam, 
important junction in the vast air 
evacuation network developed by the 
Navy in the Pacific. In the closing 
months of the war, thousands of cas¬ 
ualties were transported by air from 
Okinawa to Guam and thence to Ha¬ 
waii and the mainland. 
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PREFACE 


The United States Naval Medical Bulletin was first issued 
in April 1907 as a means for supplying medical officers of the 
United States Navy with information regarding the advances 
which are continually being made in the medical sciences, and as 
a medium for the publication of accounts of special researches, 
observations, or experiences of individual medical officers. 

With the establishment of the Dental Corps in 1912, the func¬ 
tion of the Bulletin was broadened to serve in a similar capacity 
for members of that Corps. 

It is the aim of the Bureau of Medicine and Surgery to furnish 
in each issue special articles relating to naval medicine, descrip¬ 
tions of suggested devices, clinical notes on interesting cases, edi¬ 
torial comment on current medical literature of special professional 
interest to Medical Department personnel, and reports from vari¬ 
ous sources, notes, and comments on topics of professional interest. 

The Bureau extends an invitation to all medical and dental 
officers to prepare and forward, with a view to publication, con¬ 
tributions on subjects of professional interest. 

The Bureau does not necessarily undertake to endorse views or 
opinions which may be expressed in the pages of this publication. 

Ross T McIntire, 

Surgeon General, United States Navy. 
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NOTICE TO CONTRIBUTORS 


Contributions to the Bulletin should be typewritten, doubled-spaced, on 
plain paper and should have wide margins. Fasteners which will not tear the 
paper when removed should be used. Nothing should be written in the manu¬ 
script which is not intended for publication; for example, addresses and dates, 
not a part of the article, require deletion by the editor. The Bullstin en¬ 
deavors to follow a uniform style in headings and captions. 

Accuracy and fullness should be employed in all citations, as it has some¬ 
times been necessary to decline articles otherwise desirable because it was 
impossible to understand or verify references and quotations. 

The editor is not responsible for the safe return of manuscripts and 
pictures. All materials supplied for illustration, if not original, should be 
accompanied by reference to the source and a statement as to whether or not 
reproduction has been authorized. Recognizable photographs of patients 
should carry with them permission to publish. 

All original contributions are accepted on the assumption that they have 
not appeared previously and are not to be reprinted elsewhere and that edi¬ 
torial privilege is granted to this Bureau in preparing all material submitted 
for publication. Authors are urged to keep their papers short. 

It is regn^etted that reprints of articles can no longer be supplied by the 
Government Printing Office. 


Robert C. Ransdell, Editor, 

Commander, Medical Corps, 

United States Naval Reserve, Retired. 


IV 


Diflitizeii b> 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 



TABLE OF CONTENTS 


Page 

PREFACaE . HI 

NOTICE TO CONTRIBUTORS. iv 

SPECIAL ARTICLES 

Leukemia in Naval Personnel —Bruce L. Canaga, Jr., David A. I Food, 

Louis H. Dyke, Jr., and Albert M. Snell . 1 

Earij Recog^tion and Treatment of Vascular Injuries —Hoivard K. 

Gray, Clifford D. Benson, Angus M, McDonald, and Herbert D. Adams.. 14 

Symposium on Military Medicine Aboard the U.S.S* Samaritan 

A. Early Treatment of Orthopedic Casualties on a Hospital 
Ship— L. Jewett, Joseph F. Belair, Harold Lohnaas, and 
Joseph N. Hamm . 25 

Covering the Guillotined Stump— L. Jezoett . 37 

C. Anesthesia on a Hospital Ship —Russell W. Enos . 40 

D. Medical Problems of an Internist on a Hospital Ship— Wil¬ 
liam P. Reed and Horatio B. Sweetser, Jr . 43 

E. Perforating Wounds of the Kidney —Edward M. Cannon . 40 

F. Punctate Cerebral Hemorrhage Following Thoracic Trauma— 

Harold Wood and Horatio B. Sweetser, Jr . 51 

C. Injuries of the Face and Neck in War Casualties —Henry J. 

Wiser and Morgan F. McAfee . 57 

H. Eye Injuries in War Casualties Aboard a Hospital Ship— 

Henry J. Wiser . 67 

I. Embarkation and Disembarkation of Hospital Ship Patients— 

Rudolph B. Toller . 73 

Pneumoroentgenarthrography as a Diagnostic Aid in Internal Derange¬ 
ments of the Knee —John B. Butts and John T. Mitchell . 77 

Effect of Bite-wing Roentgenograms on Navy Dental Examination 

Findings —James M. Dunning and George W. Ferguson . 83 

Seventy-eight Hundred Scarlet Fever Patients —John C. McMillan, Jr... 89 

Convalescent Serum and Pooled Plasma in Communicable Diseases— 

Alwin C. Rambar .!. 93 

Penicillin in Intrapleural Infection —Joseph Jacobson . 97 

V 

Digitized by Google 


Original from 

UNfVERSITY OF CALIFORNIA 



















VI 


NAVAL. MEDICAL BULLETIN 


[VOL. 46, NO. 1 


CLINICAL NOTES 


Page 


Dermoid Cjst of Rectovaginal Septum; Report of a Case— H, L, Pugh 

and Ausey H. Rohnett . 103 

Poisonous Snake (Habu) Bites; Report of Eight Cases— Duane G. Son- 

neborn .‘. 105 

Acute Appendicitis in Amebic Dysentery; Report of a Case— Louis E. 

GUje and R. Starr Lampson. ... 109 

Alveolar Resorption Due to Occupational Trauma; Report of a Case— 

James L. Bradley . 112 

Simple Management of Open Bite; Report of a Case—H^t7/ard J. Gold¬ 
ring . 113 

Double Gallbladder; Report of a Case— Warne L. Haight . 117 

MEDICAL AND SURGICAL DEVICES 

Casualty Handling on an Attack Transport— Lynn Fort, Jr . 121 

Small Type Skeletal Traction Apparatus— Benjamin J. Bond . 124 

New Type Surgical Hand Drill— Josef H. Giesen . 127 


BOOK NOTICES 

The Management of Obstetric Difficulties, Titus —^Men Under Stress, 

Grinker and Spiegel —^Peripheral Nerve Injuries, Haymaker and IVood- 
hall —^The Basis of Clinical Neurology, Brock —Periodontal Diseases, 

Merritt —Physical Diagnosis, Major —Dental Chronology, Prim —^A 
Textbook of Ophthalmology, Gifford —^Fundamentals of Pharma¬ 
cology, Thienes —Essentials of Body Mechanics in Health and Disease, 
Goldthwait, Brown, Swaim, and Kuhns, ivith a chapter by Kerr —^Disin¬ 
fection and Sterilization, McCulloch —^Jottings from a Cruise, Green, . 130 

PREVENTIVE MEDICINE 

Toxic Effects of Arsenical Compounds as Employed in the Treatment 
of Diseases in the United States Navy, 1944— Otto L. Burton, George 


W. Justyn, and Laura T, Anderson . 139 

NOTES ON OUR RESERVE CONTRIBUTORS. 163 


Digitized b'> 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 














U. S. Naval Medical Bulletin 


VoL. 46 


January 1946 


No. 1 


SPECIAL ARTICLES 


LEUKEMIA IN NAVAL PERSONNEL' 

BRUCE L. CANAGA, JR. 

Lieutenant Commander (MC) U.S.N. 
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LOUIS H. DYKE, JR. 

Commander (MC) U.S.N.R. 
and 

ALBERT M. SNELL 

Captain (MC) U.S.N.R. 

In the past 15 months at the U. S. Naval Hospital, Oakland, 
California a remarkably large number of cases of leukemia have 
appeared. 

During this period 16 cases of leukemia were seen (table 2), 10 
of them lymphocytic (only 2 of the cases were of the chronic 
variety, the balance were classified as acute or subacute), 4 myelo¬ 
genous, 1 monoblastic, and 1 leukemoid. These figures are signifi¬ 
cant when one refers to previous statistics on the incidence of 
leukemia in the entire Navy (J) as shown in table 1. 

Table 1.— New admissions from leukemia 


Year 

.■\ciitr 1 

C'hroniu 

1 

1940 . .. 

1 ' 

1 

1941 . 

1942 . 

3 i 
13 

3 

iLi 

2S 

1943. 

35 

1944. 

54 

24 


'Read before the California Medical Association, Section on Pathology and Bac¬ 
teriology. Annual Meeting. Los Angeles. California. 7 May 1945. 
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From these figures it would appear that this hospital, with only 
a fraction of all Naval patients, has had an abnormally high per¬ 
centage (approximately 20 percent) of the diagnosed and recorded 
cases. 

Table 2 .—Cases of leukemia 

Name 

C. F.T. 

F.J.C. (case 3). 

E.N.B. 

L.E.V.H. 

R.J.F. (caae 2). 

E. T.A.S. (case 1). 

R.T.G. 

R.T.D. (case 4). 

F. J.C. 

N.T.M. 

E.L.W. (caae 5). 

L.A.B...:. 

W.P.D. 

D. A.C. 

T.C.H. (case 6). 

D.B.8. 

Leukemia may conceivably be on the increase although there 
are no satisfactory statistics to establish this point. 

Approximately 50 percent of the cases were readily diagnosed 
on the basis of the findings of stomatitis and gingivitis, a hemor¬ 
rhagic tendency of greater or less severity, fever, variable degrees 
of splenic and lymph node enlargement, and abnormalities in the 
total number or morphologic appearance of the white blood cells. 
The remainder represented diagnostic problems of more than ordi¬ 
nary difficulty, some of which are peculiar to the Naval service and 
some to the character of the disease. Many of these patients had 
received their initial examination in ships’ sickbays or advance 
base hospitals, and in some who arrived in this country from over¬ 
seas, details of the examination were incomplete. 

In certain instances the initial symptoms (fatigue, weight loss, 
and slight fever) were not regarded as particularly significant 
under the conditions of service, and diagnosis was accordingly de¬ 
layed. In others, hemorrhagic features or the clinical aspects of 
an infectious process confused the picture. A history of previous 
sulfonamide therapy in certain cases seemed at first to explain an 
existing leukopenia. In the aleukemic or subleukemic cases, only 
an expert hematologist would have been able to make an early 
diagnosis on the basis of the original blood smears. 

In the first case to be reported the clinical picture was that of 
subacute lymphatic leukemia. The terminal features of the disease 
and the necropsy findings were remarkable. 


Age Type 


19 Lymphocytic, acute 

20 Lymphocytic, aleukemic 
36 Lymphocytic, aleukemic 

19 Lymphocytic, acute 
26 Lymphocytic, acute 

20 I>eukemoid (?) 

24 Myelogenous, chronic 
(acute exacerbation) 

20 Myelogenous, aleukemic 
20 Lymphocytic, aleukemic 
60 Lymphocytic, chronic 
26 Lymphocytic, aleukemic 
19 Lymphocytic, chronic 
24 ^iyelogenous, aleukemic 
31 Lymphocytic, acute 

28 Monoblastic, acute 

29 Myelogenous, acute 
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CASE REPORTS 

Case 1 .—This 20-year-old patient first became ill in February 1944 with 
a cellulitis of the right leg. He then developed a series of superficial cutaneous 
infections which persisted for several w’eeks. At this time it was noted in his 
health record that his leukocyte count was 4,300 per cu. mm. of blood, with 
64 percent lymphocytes, but no further comment was made regarding the 
morphology of these cells. Five months later he complained of sharp pains in 
the left upper quadrant of the abdomen, and for the first time his spleen 
could be palpated. The liver was not enlarged, and there was no generalized 
lymph glandular enlargement. At this time the leukocytes numbered 10,000 
per cu. mm. of blood, with 85> percent lymphocytes. An occasional myelocyte 
was also seen. One month later his leukocyte count had risen to 24,000, with 
a predominance of immature cells which were not otherwise identified. He was 
transferred to this hospital via air in August 1944. 

On admission here he appeared acutely ill. His liver, spleen and superficial 
lymph nodes were enlarged and easily palpable. He had developed an acute 
tonsillitis and pharyngitis en route. The leukocytes numbered 60,000 per cu. 
mm. of blood, with almost 100 percent lymphocytes, most of which were re¬ 
garded as immature. The heterophil antibody reaction was not determined. 
Penicillin therapy was instituted in the hope of controlling the faucial infec¬ 
tion as rapidly as possible, and it did improve the local condition materially. 

After one week of treatment he developed a productive cough and hemopty¬ 
sis. Roentgenographic studies of the chest showed a patchy infiltration sug¬ 
gestive either of a bronchopneumonia or leukemic infiltration. A few days 
later his complaints referable to the throat and chest had subsided and peni¬ 
cillin was discontinued. X-ray therapy was then started but was stopped when 
the leukocytes fell abruptly to 1,900 per cu. mm. of blood. 



1 . Sternal marrow (case 1). Note the marked aplasia of the marrow. 
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Early in October he again had severe abdominal crampSi and x-ray treat¬ 
ment was again instituted, but was discontinued when the leukocyte count 
fell rapidly to 950 per cu. mm. of blood. He became icteric, ascites developed, 
and hemorrhagic symptoms (hematuria) made their first appearance. The 
blood urea nitrogen rose to 141 milligrams per 100 cubic centimeters. He died 
3 months after the onset of the disease, with symptoms suggesting uremic 
coma. 

The findings on postmortem examination were surprising. Except for the 
peripheral blood picture, there was no anatomic evidence to support the diag¬ 
nosis of leukemia. The bone marrow (fig. 1) was hypoplastic with only a few 
lymphocytes present. The architecture of the lymph nodes was normal. The 
spleen weighed 683 gm. and the malpighian bodies, instead of being large, 
were actually tiny and indistinct. There were no leukemic infiltrates in either 
the splenic pulp, the liver, or the lungs. Curiously enough, the renal tissue 
showed a considerable number of polymorphonuclear leukocytes as a com¬ 
ponent of a pyelonephritis which obviously was responsible for the terminal 
features of the illness. 

The possibility of a leukemoid reaction to an infection or some 
previously administered therapeutic agent was considered, but in 
view of the consistent picture of an acute Isnnphocytic leukemia 
which existed in the peripheral blood, this idea was abandoned. A 
biopsy of sternal marrow or lymph node in the earlier stages of the 
disease might have shown an altogether different morphologic pic¬ 
ture. It is also conceivable that the roentgen-ray therapy to which 
the patient had shown a high degree of sensitivity may have 
affected the usual collections of lymphocytes in the tissues without 
greatly altering the peripheral blood picture. 

Somewhat the reverse of this situation was noted in the next 
case. 

Case 2 .—A 26-year-old serviceman sustained a gunshot wound of the left 
shoulder on Bougainville on 16 December 1943. He was returned to this hos¬ 
pital in March 1944. At the time of admission he was in good condition except 
for a paralysis of the left radial nerve. 



2. Graphic representation of blood findings (case 2). (A) Immediately before 
starting x-ray therapy. (B) One month after x-ray therapy was begun. 
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3. Roentgenographs of the chest (case 2). Compare with the peripheral blood 
picture, figure 2. (A) Immediately before starting x-ray therapy. (B) 
One month after x-ray therapy was begun. 


Two months later he suddenly developed a productive cough and complained 
of chest pain. Fluoroscopy showed a mass in the upper mediastinum. The 
blood count revealed a mild anemia, and there were 14,000 leukocytes per cu. 
mm. of blood, with an essentially normal differential count. The mass in the 
chest increased in size, and the spleen became palpable. Despite the absence 
of adenopathy, it was thought to be a case of Hodgkin^s disease. In Septem¬ 
ber, x-ray therapy over the chest and spleen (figs. 2 and 3) was begun, with 
a most surprising effect on the leukocyte count, which immediately increased 
to 109,000 per cu. mm. of blood with a large predominance of lymphocytes 
and lymphoblasts. 

The mass in the mediastinum decreased rapidly in size, but the patient did 
not improve and he became more anemic despite transfusions. Petechial 
hemorrhages appeared at various points, a large amount of dark blood was 
passed per rectum, and the patient expired on 2 October, only 4 weeks after 
the first known appearance of immature cells in the peripheral circulation. 

Postmortem examination disclosed a terminal hemorrhage into the bowel 
and peritoneal cavity—the result of a leukemic infiltration into the cecum. 
There was a generalized leukemic infiltration throughout the body, the extent 
suggesting that this was a chronic lymphatic leukemia with a recent acute 
exacerbation. In this patient, x-ray therapy was the factor initiating the 
appearance of the leukemic picture in the peripheral blood. 

The next case to be considered was of unusual interest. The 
initial picture was that of pneumonia, with an agranulocytosis 
probably secondary to sulfadiazine therapy; it was only after pro¬ 
longed observation and biopsy of the sternal marrow and a lymph 
node that a diagnosis of leukemia was established. 

Case S .—The patient, 20 years old, entered this hospital on 4 November 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 


6 


NAVAL. MEDICAL BULL.ETIN 


[VOL. 46, NO. 1 


1944, complaining of fever and weakness of 1 week’s duration. For these synap- 
toms he had received irregular doses of quinine without affect. On admission 
he appeared moderately ill and had a temperature of 104* Fahrenheit. The 
skin of his face and chest presented a livid discoloration suggestive of polycy¬ 
themia. A few small nontender cervical nodes were palpable, but the liver 
and spleen were not felt at the initial examination. 



4 . Graphic representation of the peripheral blood picture (case 3). The rapid 
rise of the erythrocyte count was probably related to the numerous whole 

blood transfusions received. 

Roentgenograph of the chest showed a partial consolidation of the middle 
lobe of the right lung. Because of the clinical picture of pneumonia, the 
patient was started on sulfadiazine therapy. Unfortunately an immediate 
leukocyte count was not done and the first information on this point was ob¬ 
tained 2 days later (fig. 4). At this time the erythrocyte count was 1,600,000, 
and the leukocyte count 350 per cu. mm. of blood. A differential count re¬ 
vealed oply 62 cells in 3 smears, 20 of which were segmented varieties and 
42 lymphocytes. Sulfadiazine was discontinued at once (only 18 g^m. had been 
given), and he was placed on penicillin therapy. Liver extract, bone marrow 
concentrate, and numerous transfusions were given with much improvement. 

Five weeks later the blood picture, except for an occasional lymphoblast in 
the peripheral blood, was normal. It was thought that the patient was well 
on his way to recovery from an acute sulfadiazine agranulocytosis, and all 
remaining therapy was stopped. Five days later the temperature rose to 
101° F., a generalized lymphadenopathy developed, and the spleen became pal¬ 
pable 2 cm. below the left costal margin. The leukocyte count rose to 28,000, 
with a predominance of immature cells of the lymphocytic series. The erythro¬ 
cyte count remained normal. 

Biopsy was done on sternal marrow and an inguinal node. The bone mar¬ 
row showed an extensive infiltration with cells of the lymphocytic series, while 
the lymph node showed a marked lymphoid hyperplasia with loss of normal 
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architecture—^the picture typical of lymphocytic leukemia. X-ray therapy 
was administered but from this point on the patient’s course was steadily 
downhilL The leukocytes dropped to 2,200 per cu. mm., with 99 percent 
lymphocytes, and a mild anemia developed. The patient became acutely 
dyspneic, even though he was in an oxygen tent, and expired 3 months after 
the onset of the illness. 

Necropsy in this patient was enlightening, for not only did he have an acute 
lymphocytic leukemia, but also a widespread and totally unsuspected tubercu¬ 
losis. On microscopic section, numerous small tubercles with caseous centers 
containing acid-fast bacilli were found in all the tissues, including the bone 
marrow. The peribronchial and mediastinal nodes were completely replaced 
by large areas of caseation, and there was an extensive tuberculous pericar¬ 
ditis with effusion. Cardiac tamponade appeared to be the principle cause 
of death. The rapid dissemination of the tuberculosis apparently took place 
at the time of the greatest depression of the hematopoietic centers. 

The next case was not correctly diagnosed clinically and was, in 
fact, regarded as an atypical Banti’s syndrome. In retrospect it is 
clear that a more prolonged hematologic study, and a sternal 
biopsy would have established the diagnosis. It is remarkable that 
a splenic tumor of this size should have existed with so little 
change in the peripheral blood. 

Case 4.—While this 20-year-old patient was on duty in the Hawaiian Islands 
in November 1944, he suddenly developed a fever of 104° Fahrenheit. He had 
no other symptoms at the time except for a feeling of fullness in the ab¬ 
domen; he said he had had this sensation for 2 or 3 months. At that time 
physical examination disclosed no abnormalities except considerable enlarge¬ 
ment of the spleen, a mild anemia, and a leukopenia (4,000 leukocytes per cu. 
mm., with a normal differential picture). 

He was transferred to this hospital in December, at which time he was found 
to be moderately imdemourished. There was a marked splenomegaly, but 
the blood picture was not considered remarkable. A peritoneoscopic examina¬ 
tion was performed in January 1945. The spleen was found to fill the entire 
left half of the abdominal cavity, extending to the iliac crest and the midline. 
The liver was grossly enlarged, and there was a considerable amount of free 
blood in the peritoneal cavity. Following peritoneoscopy he was returned to 
the ward, and 2 hours later he suddenly went into shock. An emergency 
splenectomy, in the belief that splenic rupture had occurred, was then done, 
but he expired as the wound was being closed. 

The full significance of this case was only appreciated at 
necropsy. The liver was enlarged, weighing 4,500 grams. The 
spleen was even larger, weighing over 6,000 grams. Microscopic¬ 
ally, typical lesions of chronic myelogenous leukemia existed in the 
spleen, liver, and bone marrow. A belated review of the blood 
smears taken on admission showed occasional immature cells of 
the myeloid series, and it is possible that a diagnosis of leukemia 
might have been ventured from a more exhaustive examination of 
these slides. One wonders if x-ray therapy over the spleen would 
have brought out the leukemic picture seen in case 2. 
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The following case was one which would have ordinarily been 
regarded as an example of agranulocytosis of unknown origin. 
There was a remarkable paucity of clinical findings and only a 
biopsy would have established the diagnosis. The bone lesions in 
the patient were of especial interest, since they rarely occur in 
this form in any type of leukemia. 

Case 5 .—A 20-year-old serviceman was admitted to this hospital on 19 
January 1945, complaining of weakness over a period of 3 months. He was 
otherwise fairly well, and physical examination yielded only negative findings. 
The blood count showed a mild hypochromic aneipia; the leukocyte count was 
5,000 per cu. mm., with a normal differential picture (fig. 5). 



5. Graphic representation of the peripheral blood picture (case 5). This vari¬ 
able picture compares readily with figure 4 and indicated the necessity 

for repeated blood counts. 


Because of his previous overseas assignment he was given 20-day leave. On 
returning he complained of continued fatigue and had lost some weight. At 
the second examination a generalized glandular enlargement was noted. The 
liver and spleen, however, were not palpable. A leukocyte count revealed 
1,500 cells per cu. mm. of blood, with 84 percent lymphocytes. 

A biopsy of the sternal- marrow (fig. 6) and of a cervical lymph node 
showed an extensive infiltration with lymphocytes. The patient was started 
on a course of teleroentgentherapy, following which the leukocyte count fluc¬ 
tuated between 600 and 3,000 per cu. mm. of blood, averaging 1,000 cells. In 
April he began to complain of pain in both anMes. Although there was 
minimal swelling and little objective evidence of disease, the pain was so 
acute that he was unable to walk or stand. Koentgenographs (fig. 7) revealed 
considerable patchy demineralization, with interspersed linear areas of bone 
showing a destructive process, presumably of leukemic origin. 
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6 . (Above) Sternal biopsy 
(case 5). Compare 
with figure 1. 


7 . (Right) Roentgenogram 
of right ankle (case 
5). The same picture 
was seen on the left. 
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x-ray therapy, 400 r over the ankles, was given, following which he showed 
great improvement to the point where he was able to walk unassisted. The 
leukocytes fell to 900, the erythrocytes averaging about 3,000,000 per cu. mm. 
of blood. The differential picture continued to show the lymphocytic pre¬ 
dominance previously mentioned. After a period, during which the patient’s 
condition was unchanging, he expired in May 1945. During the last 3 weeks 
of life he developed a marked anemia, and the leukocyte count dropped to less 
than 600 per cu. mm. of blood. An extensive cellulitis involved the face and 
neck, he became icteric, and died with a rapidly extending pneumonic process 
in both lungs. Necropsy was not performed. 

The following case is presented briefly because of its interest 
and because of the rarity of acute monocytic leukemia. This patient 
demonstrated the hepatomegaly so often seen in this particular 
type of leukemia. 

Case tf.—This 28-year-old patient had been suddenly seized with sharp 
pains in his chest and back while on duty aboard a destroyer in the South 
Pacific. He was admitted to the sick list on 24 May 1945, and transferred 
ashore with a tentative diagnosis of infectious mononucleosis. The leukocytes 
numbered 26,000 per cu. mm. of blood. A few days later, at an advance base 
hospital, it was decided that he had an acute myelogenous leukemia. The 
leukocyte count at that time had risen to 108,000, and there was also a sig¬ 
nificant anemia and thrombocytopenia. He was transferred via air to this 
hospital on 10 June 1945. 

On arrival he appeared acutely ill. He had lost much weight and the skin 
of his face showed numerous areas of leukemic infiltration, as well as petechial 
hemorrhages and small hematomas. The abdomen was tense and contained 
some free fluid. The liver and spleen were greatly enlarged, and over the 
abdominal wall sizable venous collateral channels were visible. There was 
also a moderate generalized lymphadenopathy. 

The leukocyte count had risen to 311,000. A stained smear (fig. 8) showed 
numerous monocytic cells in various states of mitosis, with an occasional 
myelocyte. A hematologist considered the blood picture to be that of an 
acute monocytic leukemia of the monoblastic type. The patient stated that 
for the last 9 months he had not felt well. He had noticed increasing fatigue 
and weakness and had had occasional night sweats. Despite vigorous sup¬ 
portive treatment and some teleroentgentherapy, he developed acute pulmon¬ 
ary edema and hemorrhagic manifestations, and expired on 16 June. Necropsy 
was not done. 

COMMENT 

Diagnosis .—The diagnosis of leukemia is simple in the classic 
cases. This statement applies to both the acute and chronic forms. 
However, as the preceding case reports testify, there are many 
patients whose initial ssmiptoms are vague, whose physical find¬ 
ings are meager, and whose blood picture so closely approximates 
the normal that only a competent hematologist can make the diag¬ 
nosis with certainty. Such patients may require prolonged obser¬ 
vation, the obtaining of material for biopsy, and chemical and 
bacteriologic study to exclude other diseases. 

Difficulty in diagnosis may arise (as in case 3) because of the 
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3 . (Case 6.) The blood smear shows a predominance of monocytes. A major¬ 
ity are immature, probably monoblasts. The cytoplasm is moderate in 
amount and grayish-blue with fine granulation. Some of the nuclei are 
divided and folded over. Nucleoli are readily seen in considerable num¬ 
ber. Occasional monocytes contain cytoplasmic vacuoles. X 1,500. 
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history of an initial infectious disease and sulfonamide therapy. 
The sulfonamides and other depressants of hematopoietic function 
are now so widely used that the possibility of their previous use 
must be considered in any patient with a granulocytopenia. Leuke- 
moid reactions may also lead to diagnostic error; they are not 
commonly encountered in the Navy age groups, however, and may 
be excluded by the study of repeated blood smears. Infectious 
mononucleosis no longer causes diagnostic difficulty, the familiar 
positive heterophil antibody reaction and the mature appearance 
of the lymphoc 3 rtes serving to establish the existence of this dis¬ 
ease. The exclusion of Hodgkin’s disease or lymphoblastoma ordi¬ 
narily requires a lymph node biopsy or observation of the patient 
after the therapeutic test of irradiation. 

Final and accurate diagnosis of the leukemic state, in the last 
analysis, must always depend on a study of the morphology of the 
leukocytes. The less experienced observer may recognize that 
abnormal cell forms exist in the smear without necessarily being 
able to make a proper classification. In such cases, unstained 
slides may be submitted to those who are more familiar with the 
histologic appearance of immature leukocytes. Peroxidase stains 
and even supravital technic may be required. 

With any method, careful staining technic is essential. In many 
instances the Wright’s stain has not been properly prepared. At 
this institution it was discovered that the Wright’s stain in use 
was of such a character as to preclude the study of finer cytologic 
detail. Wright’s stain in tablet form may be variable in its stain¬ 
ing quality. According to the Navy formula now in use, the 
staining is frequently too intense. The use of powdered Wright’s 
stain was therefore resorted to, triturating 0.1 gm. in 60 cc. of 
methyl alcohol as compared to 0.3-gm. tablets per 100 cc. as 
originally recommended. 

Improperly prepared Wright’s stain also leads to confusion in 
those cases in which sulfonamide therapy has been employed, and 
nuclear changes are occasionally noted, not only in the granulo¬ 
cytes as described by Kracke (2), but also in the lymphocjrtes. 
With l 3 Tnphocytes especially, chromatin material within the nuclei 
may become distorted in the staining process, giving rise to a 
bizarre appearance of the cells. Inexpert hematologic study under 
such circumstances may quite readily lead to error. 

Treatment .—Neither the acute nor chronic forms of leukemia 
are amenable to any known form of treatment, and no person with 
an authentic case is known to have recovered. In the chronic forms 
of the disease {3) irradiation may give temporary relief of symp¬ 
toms and prolong life. In the acute forms of the disease (4), which 


Digitized b'> 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 

j 



12 


NAVAL. MEDICAL. BULLETIN 


[VOL. 46, NO. 1 


compose the majority of cases seen in Naval service, roentgen-ray 
therapy is of limited usefulness. It may be employed under skilled 
direction and has often been of value in controlling local leukemic 
infiltrations; it does not, however, appear to alter the inevitably 
fatal course of the disease. 

Teleroentgentherapy (5), the “x-ray bath,” appears to be toler¬ 
ated fairly well by some patients with acute leukemia, but must 
be used with great caution, if at all, on those with low leukocyte 
counts. In reviewing the present series of cases, it is apparent 
that only a very few patients derived even transient benefit from 
any type of x-ray therapy, and there were some instances of actual 
harm from its use. 

We have had no personal experience with radioactive substances 
(S) (7), but have been unable to learn of any case in which they 
produced more temporary relief than might have been obtained 
from roentgen-ray therapy. It is believed that their use is contra¬ 
indicated in acute leukemia. 

Penicillin therapy has been of benefit in controlling the fuso¬ 
spirochetal infections so often seen in the oral cavities and in 
keeping in check local infections with pyogenic cocci. Its use does 
not in any way influence the course of the disease but it may add 
greatly to the patient’s comfort. 

Many drugs have been used in the treatment of chronic leuke¬ 
mias (7), including arsenic and benzol. Some mildly encouraging 
results have been reported, but in general little can be expected 
from their use. 

In general it appears that no treatment is of the slightest avail 
in the acute forms of the disease. The natural desire to “do some¬ 
thing” often stimulates to patently useless therapeutic efforts. The 
means of palliation previously discussed (penicillin therapy, trans¬ 
fusion of blood, and sometimes irradiation) seem to be all in the 
way of treatment which can be considered justifiable. 

SUMMARY AND CONCLUSIONS 

An unusually large group of patients with leukemia has been 
observed in a Naval hospital, about 50 percent of the cases pre¬ 
senting some peculiar features which led to difficulty in diagnosis. 
It is believed that a diagnosis of the leukemic state would be made 
more often if greater attention were paid to the possibility of the 
disease in patients with obscure febrile ailments, granulocyto¬ 
penias, and lymphadenopathies. The necessity for prolonged obser¬ 
vation, biopsies of lymph nodes and bone marrow, and expert 
hematologic study is emphasized by the cases reported in detail. 

No type of treatment offers any hope; transfusions, and the us€ 
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of penicillin to control bacterial infection in the mouth, serve 
chiefly to make the patient more comfortable and alleviate suffer¬ 
ing. Roentgen-ray therapy is not without hazard in the acute or 
subleukemic case and rarely prolongs life.® 

ACKNOwuaxJMENT.— We are greatly indebted to Dr. Harry Wyckoflf, of 
the Stanford University School of Medicine, for his help in hematologic 
studies. 
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MORPHINE AND RESPIRATION 

Contrary to popular opinion morphine does not increase the 
depth of respiration, according to Dripps and Comroe of the 
University of Pennsylvania, who administered the drug to 49 
normal persons ranging in age from 19 to 88 years, and from 
42 to 99 kilograms in weight. 

Following intravenous injection, morphine produced maximal 
depressant effects within 3 to 7 minutes in the majority of in¬ 
stances. Respiratory minute volume, rate and tidal exchange 
were diminished. The intensity of action of morphine on respira¬ 
tion is not significantly increased by intravenous administration. 

The maximal respiratory depression following morphine is 
approximately the same whether the morphine is administered 
intravenously or intramuscularly.— Dripps, R. D., and Comroe, 
J. H.: Clinical studies on morphine. Anesthesiology 6: 462-468, 
September 1945. 
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In the treatment of war wounds, it is necessary to be alert to 
the possibility of vascular injury. Vascular injuries are easily 
overlooked on superficial examination. In the case of any wound 
in the area of major vessels, careful examination by a medical 
officer for the presence of an arteriovenous or false aneurysm 
(pulsatile hematoma) is essential. These injuries, if undetected, 
may not only endanger the viability of the extremity but may 
cause extensive impairment of muscles and nerves; or they may re¬ 
sult in immediate, recurrent, or continued hemorrhage, threaten¬ 
ing the life of the patient. 

During a certain period, 49 patients with 49 vascular injuries 
were observed and treated in the surgical service of a mid-Pacific 
Naval hospital. Approximately 65 percent of the vascular injuries 
were due to shell fragments, the remaining 35 percent to bullets. 


CHARACTERISTICS 


False aneurysms .—In the false aneurysm (fig. 1), because of ex¬ 
tensive pressure and infiltration of muscles, there is occasionally 
loss of function of the extremity, or the pressure of the hematoma 
may interfere with the collateral circulation. This may be of such 
a degree as to lead to ischemia and gangrene of the limb if unre¬ 
lieved. To insure detection of these injuries, it is advisable to 
assume that every wound in the region of major vessels is 
potentially a- vascular injury. There may or may not be any 
external evidence, but the presence of clots bulging from the 
wounds, infiltration of the surrounding tissues with hematoma, 
visible and palpable pulsations or thrill—all represent positive 
evidence. None of these signs may be present, however; therefore 
it is necessary to listen carefully with a stethoscope for a bruit. 
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Differentiation between true and false aneurysms .—The clinical 
findings are not always reliable in differentiating between false and 
true aneurysms, because of the variability of the development of 
the aneurysmal process: 



1 . False aneurysm of femoral artery. Note that the wound 
is tangential in type and that a hematoma has formed 
at the site of the wound. 


1. Generally, a true arteriovenous aneurysm (fig. 2) develops 
a thrill and bruit continuous throughout the cardiac cycle; whereas 
the false aneurysm, or pulsatile hematoma, develops a thrill and 
bruit which are mainly systolic in character. In those patients 
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2 . Arteriovenous aneurysm. Insert: Aneurysm excised. 
Note quadruple ligation of vessels involved. 


with hematomas, the bruit is often not heard, because of the fail¬ 
ure of the bruit to be transmitted through the thick wall. 

2. The false aneurysms produce no significant changes in blood 
pressure or subsequent cardiac impairment, as their effect is 
primarily that of local tissue injury, whereas the true arterioven¬ 
ous aneurysm will produce significant blood pressure changes and 
subsequent cardiac failure if it goes unrecognized and is not 
properly treated. 

The amount and rapidity of cardiac failure will vary with the 
vessels involved and the shunt produced; in other words, the larger 
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the vessels involved and the more proximal the lesion is to the 
heart, the greater will be the shunt and the more extensive and 
rapid the cardiac impairment. 

A tangential wound of the artery is the type most commonly 
seen at operation in cases of false aneurysm, although occasionally 
the artery is completely severed. 

INJURIES OF THE INNOMINATE, CAROTID-JUGULAR, SUBCLAVIAN, 

AND AXILLARY VESSELS 

Distribution .—In a group of 14 patients there were innomi¬ 
nate, carotid-jugular, subclavian, and axillary injuries. In the 
entire group, 10 had false aneurysms and 4 had arteriovenous. 
The distribution of the vessels involved was as follows: Two 
carotid-jugular (fig. 3), six subclavian, and six axillary. The two 
carotid-jugular cases were both arteriovenous aneurysms. Five of 
the subclavian cases were false aneurysms and one was an arterio¬ 
venous aneurysm. Of the six axillary aneurysms, five were false 
and one arteriovenous. One injury involving the innominate vessel 
is a false aneurysm and the patient awaits operation at this writ¬ 
ing. To date, of the 14 patients, 13 have been operated on success¬ 
fully. 

Associated nerve injury .—There was associated nerve root in- 



3. Arteriovenous aneurysm involving the carotid and jugular vessels. 
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jury in all the false aneurysms involving the subclavian vessels 
but this cleared completely approximately 2 weeks after operation. 

Surgical risk .—The risk of surgery is so great in vascular in¬ 
juries which are too proximal to permit the use of a tourniquet (in 
our series those involving the axillary, subclavian, and innominate 
vessels) that in those cases in which the danger of hemorrhage is 
not present, a period of close observation is justified to determine 
the absolute need for surgery. 

Occasionally there is a functional bruit heard in the subclavian 
triangle. This is a faint systolic rough sound of transitory nature, 
varying from examination to examination, and varying with the 
position of the patient. In this event surgical intervention is not 
indicated. 

In addition, induration around and pressure on the artery may 
give not only a transmitted pulsation but a loud systolic bruit which 
will gradually disappear after a few weeks’ rest under observa¬ 
tion. Two such cases in our series, one in the subclavian and one 
in the innominate region, have cleared in this manner. 

The* true and false aneurysms must be distinguished and opera¬ 
tion performed accordingly. It is especially true in cases of 
aneurysm when a tourniquet cannot be applied, that the operation 
must be planned and executed with extreme care and not under¬ 
taken except under ideal operating conditions; otherwise death is 
likely to occur on the operating table. Such operations can be per¬ 
formed safely only by the most experienced surgeons, working 
with experienced anesthetists and adequate assistance in a fully 
equipped operating room: 

Procedure. —1. A wide exposure is necessary to control the ves¬ 
sels proximally and distally before the dissection is carried into 
the involved area. In order to get this exposure, it was necessary 
to cut the clavicle in three cases and to split the manubrium in one. 

2. The vessels, both artery and vein, should be carefully traced 
distally and proximally so as to preserve all branches for collateral 
circulation until the aneurysm has been entered and the lacera¬ 
tion in the artery has been exposed (fig. 4). 

3. To determine whether quadruple ligation may be done safely, 
it is advisable to obliterate the proximal arterial segment in the 
aneurysmal process in order to observe whether there is pulsation 
in the distal segment. This is important because if adequate pulsa¬ 
tion is noted in the distal segment, it signifies that adequate col¬ 
lateral circulation will follow ligation of the vessel. 

4. Quadruple ligation is then accomplished above and below the 
opening, and the involved segment is excised (fig. 6). 
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4. Surgical approach to aneurysm involving the subclavian vessels. 

INJURIES OP THE BRACHIAL, RADIAL, AND ULNAR ARTERIES 

There were 14 cases, 2 arteriovenous aneurysms and 12 false, 
in the group of injuries of the brachial, radial, and ulnar arteries 
(fig. 6). Quadruple ligation was accomplished in the cases of 
arteriovenous aneurysm, and ligation of the proximal and distal 
segments of the artery in the false aneurysms. When the artery 
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was not completely severed by trauma, it was severed surgically 
after ligation. 

It is emphasized that in both arteriovenous and false aneurysms, 
quadruple ligation with excision was done in injuries of the major 
vessels (subclavian, axillary, femoral, and popliteal); whereas 
only ligation and division of the artery were necessary in the cases 
involving smaller arteries (brachial, radial, ulnar, and tibial). 
Quadruple ligation and excision are necessary in cases of false 
aneurysms of major vessels because ligation of the artery alone 
creates an extensive disproportion between the arterial and the 
venous flow in the extremity. This disproportion contributes to 
ischemia, local anoxia, and gangrene. By complete division of the 
artery, vein, and sheath, all major local sympathetic effects are 
eliminated and clinically there is less vascular spasm in the in¬ 
volved limb. 

There were 6 cases of associated nerve injuries, one of which 
cleared soon after the hematoma was evacuated. The remainder 
will probably require nerve exploration. All 14 patients have been 
operated on with good results. 




5. False aneurysm of subclavian artery illustrating the size of 
the opening in the artery and the surrounding organized 

hematoma. 
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6. (A) Brachial artery; (B) ulnar and radial artery, and their 

anastomoses. 


ANEURYSMS OF THE FEMORAL, POPLITEAL, TIBIAL, 

AND GLUTEAL VESSELS 

In a group of aneurysms involving the vessels of the lower 
extremities (fig. 7), there were 21 vascular lesions, 13 involving 
the femoral artery; 5 of these were arteriovenous and 8 were false 
aneurysms. 

Before an aneurysm proper was excised, the main vascular 
trunk above and below the aneurysm was isolated and held by soft 
rubber catheters to control hemorrhage during the isolation of 
the aneurysm. The artery and vein above and below the aneurysm 
were ligated and divided, and the aneurysmal process was excised. 
In one instance it was necessary to isolate the iliac artery and 
vein extraperitoneally in order to have control of the vascular 
trunk above the aneurysm which was 1 inch below the inguinal 
ligament. Because of the extensive hematoma, control of the 
iliacs was advisable; otherwise it w^ould have been impossible to 
isolate the proximal femoral vessels. 

In tw’o instances a paravertebral block was performed approxi¬ 
mately 1 hour after operation because of inadequate collateral 
circulation. Increased warmth and adequate circulation of the 
extremity were noted following this procedure. 
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One patient had a large hematoma of the buttocks associated 
with a false aneurysm of the gluteal artery. In such a case, instead 
of exposing the aneurysm through the hematoma, it is better to 
approach the process laterally, by severing the gluteal attachments 
at this point and reflecting the muscle. Such an exposure offers a 
more direct approach to the gluteal vessels. This also enables the 
surgeon to control hemorrhage more rapidly and efficiently as well 
as to isolate the artery under direct vision. 
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7. (A) Femoral; (B) lower femoral and popliteal; (C) tibial arteries 

and collateral circulation. 

There were two aneurysms of the popliteal vessels; one was 
arteriovenous and one false. Those aneurysms involving the tibial 
arteries numbered five, and all were false aneurysms requiring 
evacuation of the hematoma and ligation of the proximal and 
distal segments of the artery as well as severance between liga¬ 
tures when these were not already cut by the injury. 

Postoperatively, in all operations of aneurysms involving vessels 
of an extremity, a light plaster mold for immobilization was ap¬ 
plied for approximately 2 weeks to give rest and comfort. 


GENERAL PLAN OF TREATMENT 

1. Anemia was first corrected by repeated transfusions. 

2. Operation was performed early; that is, approximately 4 
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weeks after the initial injury and not 2 or 3 months later when 
further collateral circulation would have developed. 

3. General anesthesia was used in all instances. . 

4. Before the operation was begun, a cannula was inserted in 
one of the veins of the ankle and a large needle in the cubital vein 
for the administration of blood; thus a continuous and adequate 
blood volume was assured throughout the operation. This was an 
important measure of safety in tiiese operations. Shock was never 
a problem in our cases, although on occasion, when the aneurysmal 
process was entered, there was sudden losd of blood. 

5. Before the aneurysm proper was treated, the main vascular 
trunk above and below the aneurysm was isolated and held by soft 
rubber catheters to control hemorrhage during isolation of the 
aneurysm. The artery and vein above and below the aneurysm 
were ligated and divided, and the aneurysmal process was 
excised. By ligation of a major artery alone, a great dispropor¬ 
tion is created between the arterial and venous flow in the 
extremity. This leads to ischemia, local anoxia, and gangrene. 
Quadruple ligation is applicable to both true and false aneurysms 
involving major vessels, but in false aneurysms of the smaller 
and more peripheral arteries, ligation of the artery is sufficient. 
In patients in whom complete mobilization and excision of the 
fistula were impossible because of involvement of important 
structures, ligation of the artery and vein proximally and distally 
to the fistula was accomplished. 

6. Penicillin used preoperatively and postoperatively in infected 
wounds has permitted earlier operation with more safety than was 
formerly possible. 


SUMMARY AND CONCLUSIONS 

1. The possibility of false aneurysm (pulsatile or tamponade 
hematoma) or true arteriovenous fistula should be considered in 
every wound of the neck, thorax, or extremities. 

2. The area of all such wounds should be examined by palpation 
and auscultation. A bruit is the most consistent early sign. 

3. Early operation, that is, from 2 to 4 weeks after injury, is 
preferable, provided the patient can be evacuated to a center where 
adequate facilities and trained personnel are available. 

4. Early operation offers the following advantages: (a) Fur¬ 
ther hemorrhage is prevented; (b) pressure of a large hematoma, 
which otherwise might interfere with the collateral circulation 
or impair nerve and muscle function, is released; (c) the pos¬ 
sibility of infection is reduced, because the hematoma and de¬ 
vitalized tissue serve as culture media when allowed to remain 
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longer; (d) the period of convalescence is shortened; (e) pro¬ 
longed worry by the patient is overcome concerning the potential 
hazard associated with the lesion and the unavoidable operation; 
and (f) cardiac impairment resulting from an arteriovenous 
aneurysm is prevented or minimized. 

5. The results obtained in this series of patients have been pos¬ 
sible because of (a) the adequate collateral circulation in this age 
group; (b) the continuous administration of an adequate amount 
of blood during the operative procedure; (c) the early operation; 
and (d) adequate exposure. It is repeated for emphasis that ade¬ 
quate surgical exposure is essential before approaching the aneur¬ 
ysmal process. The larger vessels above and below the aneur¬ 
ysmal process should be isolated in normal tissue. The surgery 
should proceed from the outside toward and into the process rather 
than by direct entrance. 

6. There were 49 patients with 49 vascular lesions. At this 
writing 48 of the patients have been operated on without a death 
and there was no gangrene subsequent to surgical intervention. 




Ci:X>BIN INSULINt A CUNICAL STUDY 

Analysis confirms the favorable reports on the value of globin 
insulin in moderately severe diabetics requiring a large dose of 
protamine zinc insulin alone for stabilization. However in the 
more severe cases needing separate injections of protamine and 
regular insulin, results with globin insulin were not so favorable. 
Only 2 of 6 such patients were controlled satisfactorily with a 
single dose of globin insulin. Close scrutiny of the literature on 
globin insulin reveals that there are few detailed clinical reports 
on any large series of cases which previously needed both pro¬ 
tamine and regular insulin. In those papers, which do discuss 
this type of diabetic, the degree of regulation is judged by 
absence of glycosuria rather than by blood sugar tests. Since in 
treatment with protamine zinc insulin it is often considered not 
advisable to eliminate glycosuria because of the danger of noc¬ 
turnal hypoglycemia, and further because of well-known wide 
individual variations in renal threshold for glycosuria, it is clear 
that there are many pitfalls in evaluating diabetic control by 
urinary sugars alone.— Trasopp, A.; Bornin, C.; and Mintz, 
S. S.: Qlobin insulin; clinical study. Am. J. Digest. Dis. 12: 
313-315, September 1945. 
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This is a resume, from an orthopedic standpoint, of a little more 
than 1 year’s work aboard a Naval hospital ship in the Pacific 
theater of war. During this time most of the patient load came 
from the combat zones where the ship ran in close to the islands. 
Patients were taken from four landing operations, the Marianas, 
Palau, Iwo Jima, and Okinawa. 

For 4 months we were at a forward anchorage for the fleet, re¬ 
ceiving casualties from enemy action by ship and plane. In this 
discussion only the combat casualties, of which there were 7,846, 
including 1,100 men evacuated by sea and air to base or fleet hos¬ 
pitals after initial treatment aboard this ship, will be considered. 
The great majority of the patients were brought aboard within 48 
hours after being injured in battle; many were seen within 12 
hours, and only relatively few more than 4 days following injury. 

The term “orthopedic patient” as used here includes injured per¬ 
sonnel with trauma to the bones, joints, tendons, muscles, nerves, 
large vessels, or with massive soft tissue wounds of the extremities 
requiring operation, immobilization, or a combination of both. 
Most large metallic foreign bodies, from whatever source, pro¬ 
duced compound fractures, joint injury or massive soft tissue 
wounds. Practically all of these lesions required operation and im¬ 
mobilization by plaster cast or splint. The small foreign body, 
which was removed easily with or without anesthesia and did not 
require splinting or casting, has not been included in this dis¬ 
cussion. 
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A few of the patients seen here had orthopedic wounds compli¬ 
cated by burns. When the orthopedic problem was more important 
and treatment of the bum a secondary matter, the casualty was 
classed as an orthopedic patient. However if the patient was so 
seriously ill from the bum that any orthopedic condition present 
could not be treated, he was not placed in this orthopedic category. 
The same grouping applies to the orthopedic condition occurring 
along with visceral, chest, skull, and urologic injury. The ortho¬ 
pedic lesion was always treated by immobilization, but when the 
other wound precluded any further orthopedic therapy, death al¬ 
most always was the outcome. In those instances the orthopedic 
condition was not included in this series. These cases were rare. 

Eighty-five percent of all patients requiring surgery were ortho¬ 
pedic patients. The following table is a record of the operative 
work done. About 1,000 pounds of plaster of paris were used on 
each beachhead trip, with double that amount for one of the high¬ 
est casualty loads when there was an 11-day run to the unloading 
port. Because of the rush of work, the casts could not be per¬ 
mitted to dry thoroughly, so they were made somewhat heavier 
than is desirable. 

OBTHOPEDIC OFERATIVB WORK* 


Orthopedic patients brought to surgery. 1,585 

Repeat orthopedic operations . 117 

Orthopedic operative cases (although many patients had several 

operations or casts they are tabulated here as one). . 1,702 

Shoulder spicas. 19o 

Forearm casts. 191 

Banjo casts . 152 

Total plaster casts for upper extremity. 698 

Hip spicas . 201 

Casts to midthigh or groin ... 252 

Boot casts below the knee (a few banjo casts included). 196 

Total casts for lower extremity .. 649 

Back casts and Calot jackets . 31 

Extremities, other than above, operated upon and put in plywood, bass¬ 
wood, plastic or wire splints (often for wet dressings) or just 

dressed. 735 

Total plaster casts and spicas . 1,378 

Total extremities operated upon. 2,113 


• The Injuries to the Joint regions and to leg and forearm generally produced com¬ 
pound fractures involving multiple bones, but in the above tabulation all lesions to 
an extremity are listed as one. 

The patients received treatment both in the ward and operating 
rooms that would compare favorably with that obtained in fleet 
and base hospitals. There were some limitations of individual 
nursing attention, but all the essential measures to combat shock. 
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anemia, infection, dehydration, lack of salt, vitamins, and minerals, 
and loss of weight were adequately and promptly put into opera¬ 
tion. The treatment of shock for these combat casualties has been 
discussed thoroughly by others, and we have nothing new to offer. 
The methods usually employed were begun by the shock team the 
moment the patient was brought over the side, and a constant en¬ 
deavor was made to protect him from further shock throughout the 
trip to the unloading port. 

At times patients were brought aboard chilled and seasick, 
which added materially to the problem of combating shock. When¬ 
ever possible, the patients were given roentgenographic examina¬ 
tion on the w'ay to the wards or on the way to the operating rooms. 
All moving of the injured was kept at the absolute minimum. Ad¬ 
ministration of plasma, serum albumin, blood, and other intra¬ 
venous fluids was instituted in the wards and often continued dur¬ 
ing the operation and afterward as long as necessary. Multiple 
routes w'ere at times employed, frequently femoral vein puncture, 
occasionally penile and sternal routes. 

Our experience corroborates the universally accepted belief in 
the efficacy of whole blood in the treatment of shock accompanied 
by hemorrhage. With a patient in good general condition and an 
acceptable hematologic picture, there does not seem to be any need 
to continue the transfusions. Reactions (all but one of which were 
minimal) from the blood transfusions were under 5 percent. About 
1,000 pints of blood were used, most of it from the regular blood 
bank (group O) of the Navy and from 1 to 3 weeks old. Some as 
old as 4 weeks was used but hone older, and none of this bank- 
blood was cross matched. The one hemolytic reaction was in a 
moribund patient, and this blood did not come from the blood 
bank. The need for transfusions was regulated by the determina- 
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tion of hemoglobin concentration, hematocrit readings and ery¬ 
throcyte counts. 

As regards plasma and serum albumin, our views are those of 
most who have treated large numbers of combat casualties seen 
early after injury. A word, however, concerning serum albumin. 
To combat its withdrawing effect on the interstitial fluid of the 
body, 1,000 cc. of normal saline solution, or 5-percent dextrose in 
normal saline was routinely administered along with each unit of 
the albumin. 

In cases of skeletal or soft tissue injuries, an early, careful ex¬ 
amination was made for nerve as well as blood vessel trauma. The 
exact status of these structures often could not be ascertained un¬ 
til operation, but a thorough search was undertaken in each ex¬ 
tremity to find out how adequate the blood supply and peripheral 
nerves (both sensory and motor) were. These observations, along 
with any changes, were noted on the clinical chart. 

Nikethamide in doses of from 3 to 5 cc., when given intrave¬ 
nously, and repeated every 3 or 4 hours when necessary, seemed at 
times to be of distinct benefit in combating shock. However we have 
no conclusive proof of this, as it was used along with other agents 
and measures. 

In so far as was possible, an attempt was made to ascertain 
what and how much medication each patient had had before com¬ 
ing aboard. Many times no records were available, or the ones at 
hand were tom or smudged. For the most part, however, patients 
had had penicillin or sulfonamide therapy and, of course, mor¬ 
phine. 

Our use of penicillin and sulfadiazine did not differ from that 
employed almost universally throughout the armed services. Of 
the two drugs, penicillin seemed the more efficacious in preventing 
and combating infection, but its mode of administration was a dis¬ 
tinct disadvantage. The calcium salt produced very little pain at 
the injection site, but the sodium one was quite objectionable in 
this respect. For seriously ill patients, especially when gas gan¬ 
grene was feared, the two drugs often were combined with what 
seemed to be a better effect than with either one alone. At opera¬ 
tion as much as 100,000 units of penicillin were given intravenous¬ 
ly at one time with no discernible ill effects. 

The patients with badly infected wounds, or those who were 
very seriously ill, in many instances were in no condition to un¬ 
dergo inunediate amputation or other surgery which was clearly 
indicated. Routinely these foul-smelling, necrotic, badly infected 
limbs were packed in ice. If amputation was to be done later, a 
tourniquet was applied just proximal to the infected area after 
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an hour’s chilling. All that has been written on the subject about 
subsidence of temperature, rapid improvement in well-being and 
alleviation of pain by this refrigeration was dramatically brought 
out. Operation was then done on an elective basis. 

The technic of wide open incisions with muscle and fascial split¬ 
ting and removal of all necrotic muscle or other tissues followed 
the generally accepted procedures. Postoperative wet dressings 
or irrigations with azochloramid, 1:3,300 in normal saline solu¬ 
tion, or 500- or 1,000-units-per-cc. solutions of penicillin were em¬ 
ployed when indicated. Small catheters or Dakin’s tubes were 
usually placed in the depths of the wounds in order to get the solu¬ 
tion near the source of the infection. 

Although 53 cultures for gas gangrene were made, only two 
clear-cut cases with Clostridium perfringens were found. Practi¬ 
cally all of the cases that showed gas in tissues clinically and by 
x-ray examination, on culture revealed gas-forming bacilli (usually 
unidentified gram^negative rods). Clostridia were not obtained in 
cultures of these cases, most of which did not present the classic 
picture of gas gangrene infection. 

One of these patients had the infection in the last remaining 
extremity (right upper) where a black, foul, gas-filled, almost 
formless wrist and hand added its toxic burden to the three al¬ 
ready amputated and severely infected stumps. He came aboard 
in a critical state, in great pain, with an er 3 i;hrocyte count of 
1,800,000. and a hemoglobin concentration of 48 percent. At entry 
10,000 units of gas gangrene antitoxin were administered and 
penicillin therapy was begun. He was prepared for amputation by 
the usual measures, and 2,000 cc. of blood was administered within 
24 hours, refrigeration was applied, and a tourniquet was placed 
on the midforearm. He received an additional 1,000 cc. of blood on 
the day after the operation, and at that time the hemoglobin con¬ 
centration was 70 percent, the erythrocyte count 3,900,000, and 
the leukocyte count thirty-one thousand. 

In the following article of this symposium, guillotine am¬ 
putations through the long bones are discussed. There were 131 
such amputated extremities aboard. Seventy-one were ampu¬ 
tated on this ship; the remainder had already been amputated. 
The total number of traction stirrup casts applied was one hun¬ 
dred fifty. This method for pulling the skin over the stump end is 
employed at the close of the amputation operation, permits easy 
redressing of the stump, and is effective in bringing the skin down. 

The principles laid down by Orr and Trueta have been proved 
over and over again to be a sound basis for the treatment of ortho¬ 
pedic war casualties. On a ship such as this, there was no place 
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for traction and suspension, or traction and countertraction on any 
appreciable group of patients. In a rough sea in crowded condi¬ 
tions and with inexperienced personnel, the maintenance of such 
a setup in anything approaching a well-functioning unit would be 
out of the question. A few patients with cervical and upper dorsal 
spine injuries were kept under head halter traction, but even in 
these few instances it was difficult to keep the apparatus func¬ 
tioning well at all times. 

As has been said, nothing can take the place of plaster of paris. 
However this form of therapy must be handled from start to finish 
with meticulous care at every step. The patient must be in the 
optimum condition for operation. A thorough, careful debride¬ 
ment with adequate preparation of the surrounding skin is essen¬ 
tial. Gentle reduction of the fracture, usually under direct vision 
or palpation through the soft tissue wound, must be performed 
and maintained until the well-padded and correctly applied plaster 
cast has been put on. Motion of all joints, except those that are 
immobilized in the cast, must be maintained from the start. 

An edema-producing dependent position must be guarded 
against, and any other cause of swelling, any loss of motion or sen¬ 
sation of the distal digits, significant skin change, or alteration in 
pulse must be cared for at once by cast splitting, bivalving, or fur¬ 
ther surgery. The surgeon must be ready at a moment’s notice to 
reoperate and remedy the lack of adequate drainage, or remove an 
overlooked foreign body (dirt, rock, coral, or other extraneous 
matter) or a loose piece of bone. Often, especially about the knee 
joint, one or more stab wounds must be made for counter drain¬ 
age. Badly fractured or traumatized patellae were usually re¬ 
moved. 

Much of the adverse criticism of the Orr and Trueta treatment 
seems, in our opinion, to be due to the slipshod “put in plaster and 
forget for 2 or 4 weeks’’ practice of treating these injuries, with no 
careful watch maintained or remedy made for every undesired 
sign or symptom or continued fever. However we are concerned 
solely with the treatment of casualties from the beachhead to their 
next stop. 

The only place where skeletal fixation in plaster was used more 
or less routinely has been in the treatment of the fractured femur, 
which was almost always compounded. The usual pin employed 
was the V^-inch Steinmann pin, although the 3/16-inch one and a 
large type Kirschner wire were also used. The pins were usually 
driven through the upper or lower tibial shaft, trying at all times 
to have the pin sites in areas of intact, healthy skin, and at least 
12 inches from the nearest edge of the compound fracture wound. 
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Seldom was the supracondylar site of the femur used in fixation. 

On one trip a dozen patients with fractured femurs were aboard 
for 31/^ weeks; eight of these had their spicas changed for one 
reason or another. All the pins were through the lower tibia and 
only one had been giving a little pain on one side of the ankle 
where there was a slight seropurulent drainage. This pin was 
removed about 2 weeks after it was put in, another inserted 
through the upper tibia, and a new spica applied, incorporating 
the pin. In 4 days the lower pinhole Was redressed and found to 
be well on the road to healing, with no signs of any serious sequela. 
Had this lower pin been left in for a few more weeks or months, 
a ring sequestrum, or a real osteomyelitis, would probably have 
resulted. 

Very occasionally a Kirschner wire was used through the ole¬ 
cranon process of the ulna or the metacarpals, and incorporated in 
plaster, with the fingers and thumb left free for normal range of 
motion, which was insisted upon from the start. All the wires or 
pins were held firmly in the cast through the use of small ship- 
made brass or aluminum slotted collars with screws that held the 
pin tightly to the bottom of the slot. The wires were cut off close 
to the collar, all metal was covered with plaster, and no corks were 
ever used. Such a pin cannot bend, slip or rotate as long as it is 
held fast in the cast. 

At the start it became obvious that the orthopedic staff had to be 
increased hastily in order to handle the work. The two general 
surgeons and urologist were generally kept busy with the skull, 
chest, abdominal, and genito-urinary work. Whenever they were 
caught up, of course, they helped with the orthopedic load. Luckily 
the chief of neuropsychiatry and the radiologist, who were also 
two of the loading officers, had been well grounded in general sur¬ 
gery. After a day dr two of assisting in the orthopedic operating 
room, they were given an operating room of their own where they 
took care of many of the distal injuries of the extremities. 

This room was the endoscopic one, part of and adjacent to the 
main x-ray establishment, on the same deck and close to the operat¬ 
ing room suite. It had a cystoscopy table, a scrub basin, instru¬ 
ment sterilizer, x-ray viewing box, and two excellent overhead 
floodlights. The x-ray table was easily altered to serve as a flat 
operating room table. When a second general operating room was 
needed, this room was used for that purpose by adding a well¬ 
functioning suction apparatus, which was made aboard and at¬ 
tached to the water faucet. 

With the second load aboard, which was considerably larger 
than the first, a third orthopedic operating room was needed ade- 
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quately to handle the work. The anesthesia recovery room, which 
was 8 feet by 10 feet, well ventilated, adequately lighted and a 
part of the operating room suite, was used. A very satisfactory 
orthopedic table described in a previous article * was made by the 
shipfitters in less than a day’s time. Several ships and a 600-bed 
shore hospital have reported satisfactory service from “home¬ 
made” tables copied from this one. Another medical officer was 
put in charge of this room where, with two or three hospital corps- 
men, he did the same type of work the orthopedist did in his room. 
In these three rooms we easily handled from 40 to 50 “run of the 
mill” orthopedic patients every 24 hours. 

Every morning a priority list was made, so that a general plan 
for use of the operating rooms could be laid out right through the 
day. Of course emergencies altered the operation sequence. All 
patients with persistent dangerous hemorrhage, or those needing 
immediate amputation, who were able to stand surgery, were placed 
on a Number 1 priority listing. 

The patients with priority listing Number 2 were the ones who 
were in good general condition but needed plasma, blood, fluid, 
food, salt, and other general measures to be brought to the opti¬ 
mum condition for operation. These patients were able to wait a 
day or two before surgery. 

The third listing of patients comprised the ones who had been 
operated upon or had been well taken care of on other ships, and 
whose treatment could be deferred until the last day or two of 
the trip as long as their temperature and clinical course did not 
become alarming. Generally all casts already on patients who 
came aboard were changed. In only a few instances this was 
not done. On long trips, several of the casts applied on the ship 
had to be changed because of profuse drainage, softening, or the 
need for further surgery. There were relatively few patients in 
whom there was even a small chance of an osteomyelitis ensuing. 

The single hip spica as opposed to the double or one-and-a-half 
one, where the cast goes down the well leg to the knee, brings 
up several points in favor of each type. There is a little more 
motion at the fracture site with the single spica. A double hip 
spica is also less liable to break or buckle. However the advan¬ 
tages of a single hip spica outweigh its disadvantages as com¬ 
pared with the other, especially with the bunks situated and made 
as they are aboard this ship. When extended high enough on the 
chest and made adequately strong, there is found to be ample 


* Jewett. E. U: Ship-made orthopedic table. U, S. Nav. M. Bull. 45; 362-364, 
August 1945. 
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immobilization of the proximal fragment of the femur for all 
intents and purposes by the single spica. When there was much 
motion at the fracture site, the patients experienced pain and a 
feeling of the bone ends grating as they were turned or moved 
about. This only occurred, however, in a very small number of 
cases. Whenever this situation existed, a one-and-a-half cast was 
applied, not always with elimination of the complaints. 

Other advantages of the single hip spica cast are that it per¬ 
mits easier transfer by Stokes stretcher, the patient learns to turn 
himself in his bunk, and the well leg can and must be moved regu¬ 
larly. A patient in the double hip spica cast is helpless in regard to 
turning, use of the bed pan, etc. Activity is a very vital factor 
in the preventing of postoperative thrombosis and emboli. Some 
of the bunks on this ship are so arranged that single hip spicas 
fit into them very well, whereas double spicas, even of 20 inches 
spread, do not. Also the single hip spica cast has just so much 
less perineal, groin, and buttock plaster of paris to become soiled. 
Lastly it takes less plaster and time in application and is lighter. 

Compound fractures of the humerus, even those involving the 
elbow, did much better in shoulder spicas than in ordinary arm 
casts. The hanging cast is excellent for many of the closed frac¬ 
tures of the humerus, but is not adapted for the type of compound 
fracture that was seen here. 

The continuity of the enveloping “tube” of periosteum, fascia, 
muscle, tendon, subcutaneous tissue, and skin is a most important 
feature of the success of the hanging cast treatment. When this 
soft tissue “tube” is disrupted by massive wounds, the hanging 
cast is uncomfortable, and leads to a large amount of “weeping” 
and even bleeding. In some patients with thoracic, abdominal, 
or other injuries, a shoulder spica cast could not be applied, but a 
full upper extremity cast with a well padded shoulder cap proved 
satisfactory. Generally a wide muslin bandage was incorporated 
in the cap and secured around the patient’s chest to keep the upper 
part in snug coaptation with the shoulder and trunk. 

With the above-mentioned exception, plaster-of-paris shoulder 
spica casts were routinely applied for practically all of the humeral 
and elbow compound fractures as well as the injuries to the scap¬ 
ula and clavicle. Some of these patients had had adequate surgi¬ 
cal treatment before coming aboard, and the spicas were applied 
here while the conscious patient sat up. The majority, however, 
required an operation and were placed in a recumbent position 
on the orthopedic table under general anesthesia. Spicas were 
also used for brachial plexus or other soft tissue wounds around 
the shoulder girdle and axilla without bone or joint injury when 
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the patient had lost the power to abduct the arm, or when there 
was danger of the resulting scar restricting future abduction of 
the shoulder. 

Shoulder spicas were generally applied with the arm abducted 
at from 70 to 80 degrees, the elbow placed at about a right angle, 
and the forearm parallel with the deck when the patient was in 
an upright position. The wrist was generally put into slight cock- 
up. With the various nerve injuries which were frequently foimd, 
the fingers and thumb were splinted in extension in order to pre¬ 
vent resulting crippling contractures. 

Fractures of the metacarpals and phalanges without great de¬ 
struction of tissues or massive infection were treated with banjo 
or Bohler splints, with rubber-band traction applied to needle fix¬ 
ation through the tips of the fingers. An 18-gage Wassermann 
needle, which had previously been filed half through at two points 
about 1 inch apart, was inserted through the distal fat pad of the 
finger as close to the base of the terminal phalangeal tuft as pos¬ 
sible. By breaking off the two ends of the needle at the filed 
points, a hollow, all metal, 18-gage tube resulted. Through this 
tube a stainless steel wire was passed which, when looped beyond 
the finger about V/^ inches or so, provided excellent traction and 
needed no other spreader. Through this wire loop, a rubber band 
was run to the stirrup. 

Most of these splints were applied with the patient under local 
procaine anesthesia, although about 25 were done under brachial 
block anesthesia. With massive destruction of tissue and infec¬ 
tion of the hands and fingers, no traction device was deemed neces¬ 
sary. After debridement, these wounds were either treated with 
wet dressings of penicillin or azochloramid, or simply immobilized 
in plaster splints or casts. 

Patients with spinal cord injuries in whom the paralysis had 
been sudden, complete, and persistent were merely treated symp¬ 
tomatically and tidal drainage of the bladder was employed. All 
of these casualties, of which there were several, were brought 
aboard after complete paralysis had been present at least 24 hours 
and generally more than 48 hours. There were three patients in 
whom paralysis was not complete, and laminectomies were per¬ 
formed as soon as paralysis or sensory changes began to get worse. 
In two of these patients metallic foreign bodies were removed 
from within the canal, and on one a decompression was performed 
for a subdural hematoma in the dorsal third and fourth region. 
The dura was injured by the metallic foreign body in only one 
case. All three operative wounds healed by primary union, with 
definite progressive neurologic improvement in each case. Two 
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of these operations were done using local and one using general 
anesthesia. 

Fourteen orthopedic patients died, one while on the operating 
table. This patient had been in good condition and a tom axillary 
artery was being ligated. There was no bone injury, no great loss 
of blood, and the death seemed to be due to an embolus (fat or 
clot). Another death was that of a blast-concussion patient who 
came aboard unconscious and had a simple fracture of the right 
femur. The femur was immobilized by a posterior plywood splint, 
as he was at no time in any condition for even an application of a 
spica. Postmortem examination showed the t 3 T)ical petechial hem¬ 
orrhages through the brain found in these conditions. There were 
only two other deaths of patients who had been to the operating 
room. The others were all admitted either in a coma, or mori¬ 
bund, or died within a few hours presumably from emboli or ex¬ 
treme shock. Most of these patients had multiple extremely severe 
wounds with partial or complete traumatic amputations of the 
extremities. Some were packed in ice and tourniquets were ap¬ 
plied, but nothing that could be done was effective. 

Mention must be made here of the fact that a number of patients 
came aboard this ship with war wounds which had been sutured 
shortly after they occurred and were seen here a few days later. 
Many of them were not drained. Practically every one was infected, 
and in many instances large collections of pus and necrotic tissue 
and extraneous material were removed from these wounds. 

Many tightly packed wounds were seen and several with 
through-and-through vaseline gauze drains. On the beach or a 
nearby ship, this is justifiable when the pack is going to be re¬ 
moved in a short time with ligation of bleeding vessels. But with all 
that has been said and written, it was lamentable that some infected 
or potentially infected war wounds were still being sutured tightly 
at the front-line stations. This by no means was a general prac¬ 
tice but occurred frequently enough to warrant comment. 

Incidentally some tom tendons from crush injuries when boats 
came together were repaired here, but these injuries were seen 
in a matter of minutes or a few hours after being incurred. We 
want to put in a word against—^violently against—the use of the 
Spanish windlass or any other t 5 T)e of ankle or wrist hitch trac¬ 
tion combined with a Thomas splint. The occurrence of pressure 
necrosis on the domum of these ankles and around the wrist be¬ 
came so prevalent that every such form of traction was immedi¬ 
ately discontinued as soon as each patient was admitted to his 
respective ward. One of the authors (E. L. J.) has for many 
years been very much against the use of ankle or wrist hitch on 
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any fracture. Even an experienced physician will have difficulty 
applying a well enough padded and adjusted hitch with adequate 
traction to do any good over a matter of 12 to 40 hours without 
endangering the well-being of the underlying skin and other soft 
parts about the ankle and foot. 

Several dozen of these cases have been seen where the damage 
from the hitch is going to be a much longer and more difficult 
problem to the patient than the compound fracture of the femur. 
If these patients could be given definitive treatment within a few 
hours after application of such a device, it would be much safer, 
but in many instances these contraptions were on for many days 
without any loosening of the hitch or examination of the ankle 
or toes. 

Another point in favor of merely immobilizing these injuries 
with no attempt at traction is that most of these limbs have muscle 
wounds which eliminate any great pulling effect on the distal part 
of the extremity. These muscles, even if they are not directly 
involved, are often in a state of flaccidity as a result of shock. Sev¬ 
eral of these cases have been seen in which a noticeable overpull 
was present. If any traction is deemed necessary, the only safe 
emergency t5T)e is that using adhesive tape, moleskin, or skin 
adherent and stockinet with plenty of padding about the ankle, 
a wide enough spreader, and just enough traction to immobilize 
the limb. This type has been widely discussed by many writers. 

It has always seemed against all the principles of orthopedic 
surgery to have protruding bone ends pulled back inside of the 
limb, dragging with them all the dirt, bits of clothing, and bac¬ 
teria that may be present. It is much better to have a compound 
fracture treated simply by sprinkling sulfanilamide powder or 
crystals, and applying an adequate snug sterile dressing with 
immobilization of the entire limb. The best splint for this pur¬ 
pose is probably the plywood (gutter) Navy-issue lower extremity 
splint. For the upper extremity the new plastic right-angle ad¬ 
justable splint is the most satisfactory. 

Such a fracture should not be reduced until the patient is where 
the limb can be handled according to the modern concepts of Orr 
and Trueta, from the initial preparation of skin to the final plaster 
cast, or by any other good method that can be carried out safely. 

It is strongly contended that a nonpadded cast should never be 
put on in any front-line area for either compound or simple frac¬ 
tures. In conclusion, it is believed that operation, together with 
the plaster-of-paris treatment of Orr and Trueta, is superior as a 
means of adequately handling the greatest number of acutely 
injured orthopedic patients in the shortest possible time. 
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B. COVERING THE GUILLOTINED STUMP 


EUGENE L. JEWETT 
Captain (MC) U.S.N.R. 


This article is* a follow-up on a system of skin traction for ampu¬ 
tated stumps which was described in an earlier article (J). The 
system has been changed slightly but remains fundamentally the 
same and has proved to be effective. In a little over a year in the 
Pacific combat area, this hospital ship carried 7,846 combat cas¬ 
ualties. Amputation statistics for the long bones of the extremi¬ 
ties during this time are as follows: 


Total amputated extremities on ship. 131 

Bilateral amputations . 13 

Triple amputations . 2 

Quadruple amputations. 1 

Total amputees. 110 

Total amputations done aboard ship. 71 

Total traction casts applied . 150 


As has been stressed by others {2) (S), the guillotine type of 
amputation is the only one recommended for general use in the 
combat theater. On a well-equipped hospital ship, or at a simi¬ 
larly well-equipped shore hospital, a few flap or delayed-suture 
amputations may be performed. Several of the amputations which 
had been done before the patient was brought aboard had been 
sutured more or less tightly, some being of the flap variety. Gen¬ 
erally these were badly infected. There was only one such ampu¬ 
tation (just above the ankle) in which an infective process was 
not found. 

The types of skin traction described by Kessler {Jf) have all 
been encountered, and they performed their task well as a general 
rule. However all of these traction devices, whether used with 
Thomas splints or plaster cast-wire stirrup setups did not allow 
changing of the dressings without disrupting the apparatus. This 
led to the following observations: 

1. The dressing often had been on for days without being 
changed, and infection was rampant and extensive, often render¬ 
ing a higher amputation necessary. 

2. The traction tapes or stockinets had come loose because they 
had not been made long enough. They should be at least 12 inches 
long (except on the inner side of a mid- or upper-thigh case, where 
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this is not possible); many are made quite materially longer. 

3. The cast, if used, should immobilize the proximal joint in 
extension, except in high arm amputations. This gives the patient 
more comfort while the severed ends of the muscles and tendons 
that traverse and move that joint are becoming adherent to the 
stump end. 

Flexion contractures must be prevented, and the elimination of 
the patient’s pain and anxiety on applying a hip spica to a recently 
amputated thigh is often dramatic. Every postoperative hour that 
adequate skin traction can be applied is of definite value in obtain¬ 
ing coverage of the stump with tissue. 

No moleskin or skin adherent was available, so ordinary ad¬ 
hesive was used. The skin is painted with compound tincture of 
benzoin after being cleansed, shaved, and dried. One patient had 
a local allergy to the benzoin that did not, however, preclude the 
continuance of traction. In fact the skin under the adhesive was 
in much better condition than that outside. There were no cases 
of sensitivity to the adhesive. 

The spreaders should be a little smaller in diameter than the 
stump in order to aid in pulling the skin edge down over the end. 
With too small a spreader, or none at all, in the first week or two, 
if infection is present, this pulling-over effect of the skin edge will 
tend to promote pocketing, and thus spread the infection proxi- 
mally. There should always be ample exposed surface for ade¬ 
quate drainage, thorough inspection, and ease of dressing of the 
stump. The skin edge will cover the end adequately as the heal¬ 
ing progresses, if adequate continuous traction is maintained. 

The stump dressing is held in place by gauze ties attached to 
the traction tapes. Earlier, Montgomery or Kelley tapes were 
applied under or alongside the traction tapes, but the incorporation 
of the ties in the traction tapes resulted in a saving of time and 
material. 

The dressing should be adequate but must not cover more than 
an inch or so of the distal skin edge, as all available skin should 
be put under traction. The plaster cast should be snug, especially 
over the stump end, which it should completely cover. The edge 
of the dressing is slightly proximal to the place of attachment of 
the ties. The cast should be brought down to the level of the 
attached ties, or about the same level as the stump end. The inner 
surfaces of the traction tapes, from the wooden endpieces back as 
far as the edge of the dressing, should be covered with crinoline 
or small pieces of tape in order to prevent sticking to the dressing^ 
or ties. 

For traction, any one of many different devices may be used. 
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At first no rubber was available so the windlass system was used 
and it worked well. The rubber situation was relieved by extra tub¬ 
ing left over after using the various intravenous fluid sets that had 
the rubber tubing enclosed. It was found, however, that stronger 
traction was needed than was at first employed. Four of the tub¬ 
ings, all tightly stretched, were used for each stirrup. Also each 
day, with both hands, the wooden spreader was pulled forcibly 
toward the distal loop of the stirrup. Often one-half inch or more 
extension of the skin was obtained by this method. As the skin 
came down, the cast tended to go up slightly, despite the minimal 
padding between the skin and cast and the snug application of the 
plaster. The groin was cushioned well with a felt pad (in the hip 
spicas) which helped. However this part of the cast had to be cut 
away, as it invariably rode up. 

On the two trips of longer duration than 1 week from the battle 
fronts to the unloading ports, 10 amputation stirrup casts had to 
be changed. Usually in from 7 to 10 days the distal end of the 
cast has been pushed back, or the skin edge pulled down sufficiently 
so that 2 inches or so remain between the end of the stump and 
the edge of the cast. A new cast is then applied, with any loose 
traction tapes being replaced, and a new, smaller spreader used. 
Generally this procedure can be done with only ^ grain morphine 
as preoperative medication, and no anesthesia. 
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CLOSTRIDIUM TETANI IN CIVILIAN INJURIES 

Eleven cases of civil wounds out of a total of 2,493 in which 
debrided tissues were studied yielded B. tetani. Five of these 
wounds involved compound fractures, 5 involved lacerations, and 1 
was caused by a bum. Up to the time of writing none of them had 
developed tetanus. One case of tetanus developed following a 
bum in which B. tetani was not recovered from the debrided 
tissues.— Hall, I. C.: Occurrence of bacillus histolyticus in acci¬ 
dental wounds without recognized specific infection. Surgery 18: 
369-388, September 1945. 
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C. ANESTHESIA ON A HOSPITAL SHIP 


RUSSELL W. ENOS 
Lieutenant Commander (MC) U.S.NJI. 

This article is an attempt to present briefly the experience with 
and some of the problems of anesthesia aboard a hospital ship. 
Anesthetics were limited, as neither cyclopropane, ethylene, nor 
pontocaine hydrochloride were available. All types of anesthetio 
for block and regional anesthesia were available, as was nitrous 
oxide-oxygen, and ether, both with a closed gas machine and by 
the open drop method; there was also intratracheal equipment. 

As undoubtedly has been found by others handling war casual¬ 
ties, the largest percentage of patients were those who had injuries 
involving bones. This factor influenced the type of anesthesia 
used. Of all the patients requiring surgical treatment of some 
nature, the following types of anesthesia were used in 1,769 cases. 


Pentothal . 1,269 

Spinal. 144 

Local . 273 

Spinal (and N,0 or pentothal) . 16 

NjO and ether (general) . 56 

Local and N,0. 10 

N,0 . 1 


Patients were handled on the ship from four major invasions, 
and because of the various stages of treatment which they had re¬ 
ceived, according to the length of time since their injury, certain 
arbitrary rules were followed in preparing these patients for sur¬ 
gery. 

All patients showing signs of primary or secondary shock were 
treated immediately by a special shock team. Patients were not 
ordered to surgery until they had a sustained systolic blood pres¬ 
sure of 100 and a hemoglobin concentration of 70 percent or above. 
However those who needed surgery to stop frank hemorrhage 
were taken to the operating room and shock measures started and 
carried on during the procedures on the table. Whole blood and 
plasma were the agents most frequently and freely used at this 
time, and once the source of hemorrhage had been corrected it was 
fairly easy to return the blood volume and pressure to safe limits. 

The preoperative medication was usually morphine sulfate, % 
grain, and atropine sulfate, 1/150 grain, administered at least 30 



Original from 

UNfVERSITY OF CALIFORNIA 










JANUARY 194S3 


ANESTHESIA ON HOSPITAL. SHIP—ENOS 


41 


to 45 minutes before surgery. This preoperative medication was 
found to be adequate and seldom had to be varied. 

The major abdominal work was done predominately with ni¬ 
trous oxide induction, and ether with the closed carbon dioxide 
absorption method, using a gas machine. This method proved to 
be the most satisfactory because of the character of the operations 
performed. A large percentage of the abdominal wounds were 
found to be quite complicated, and the operating time was from 
iy 2 to 3 hours; thus spinal anesthesia would be inadequate. 
Those cases which were a combination of chest and abdominal in¬ 
jury were handled by general (ether) and intubation anesthesia, 
which allowed direct and complete control of respiration. 

Local and regional anesthesia was limited, mainly because of 
the extensiveness of the wounds. Local anesthesia was limited 
largely to operations about the head and neck and the removal of 
small fragments beneath the skin. 

A combination of a local anesthetic and nitrous oxide was used 
on some sucking wounds of the chest with satisfactory results. 
Others were done with a local anesthetic and oxygen to supply 
positive pressure in order to help reinflate the lungs. 

Pentothal sodium was the anesthetic most frequently used; it 
was the anesthetic of choice because of: (1) The ease and rapidity 
of induction; (2) the large volume of cases that could be handled 
with a relatively small amount of equipment; (3) the tolerance of 
patients, in near shock, to the drug; and (4) the absence of post¬ 
anesthetic disturbances, such as nausea and vomiting. Then, too. 
assistants to aid in administering anesthesia may be more easily 
and satisfactorily trained in the use of pentothal sodium than in 
some of the more complicated anesthetic procedures. 

One other factor, which was important only from the patient’s 
standpoint, was that many patients had to have two or more op¬ 
erative procedures done, and they did not dread succeeding anes¬ 
thetization with pentothal. Because of the large amounts of pen¬ 
tothal sodium used and the number of anesthetics given in a day, 
the usual methods of preparing the drug were found to be inade¬ 
quate. As much as 4,000 or 5,000 cc. of a 2-percent solution of 
pentothal was used in one day. 

There were available a number of empty plasma bottles which 
held 400 cc. of solution. These were sterilized and each bottle was 
filled with 400 cc. of sterile distilled water and sixteen V^-grain 
ampules of pentothal sodium. 

A 19-gage needle was then inserted in the stopper, with a sterile 
4- by 4- protective pad placed over the needle. A bottle of solution 
so prepared was placed on the anesthetic table in each operating 
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room. To complete the setup, trays holding from eight to ten 30-cc. 
syringes with intravenous needles were included. As the operation 
progressed and it was found that more drug might be needed, addi¬ 
tional syringes could be filled. 

The drug was administered by the intermittent dose method 
while the patient counted. As soon as the patient lost conscious¬ 
ness, the drug was given only as indicated by the usual signs of 
movement and phonation. This administration was by choice quite 
slow, because it was found that with most patients from 6 to 10 cc. 
of 2-percent solution was adequate to obtain the light surgical 
plane. In one instance 1 cc. of the 2-percent solution was adequate 
to produce anesthesia ,* a total of 7 cc. was used for 45 minutes of 
surgery. This was used with a combination of 60-50 nitrous oxide 
and oxygen. The average quantity per case seemed to be from 30 
to 75 cc. of a 2-percent solution of the drug. The operating time 
varied from 5 minutes to 3V^ hours. 

Oxygen was not used routinely but only when it was thought the 
respirations should be supported. However an adequate airway 
was always maintained and closely watched. The rate and volume 
of respirations were the main criteria for the need of oxygen. 
Oxygen was used alone or with nitrous oxide. Used alone, it was 
given by a gas machine or by nasal catheter. If nitrous oxide was 
used in conjunction with the oxygen, a 50-50 mixture was used. 

Nikethamide in adequate amounts was kept in each operating 
room, and when used as an antidote was administered intraven¬ 
ously, the amounts ranging from 3 to 10 cubic centimeters. It was 
also used therapeutically on many patients who seemed somewhat 
depressed at the close of the operation. When this was noted, from 
3 to 6 cc. was given intravenously before the patient was removed 
from the table. 

Pentothal sodium was used in a wide variety of caSes, covering 
simple procedures such as incision and drainage of abscesses, to 
complicated, compound bilateral fractures of the femur with ex¬ 
tensive loss of soft tissue. The tolerance to this drug of patients 
who were considered poor surgical risks was very good, and in 
many cases it was believed to have helped prevent impending 
shock. Both the surgeon and the anesthetist developed a degree 
of tolerance to slight movement of the patient as long as it did not 
materially interfere with the surgical procedure. Because of the 
type of injury and the general condition of the patient, the light¬ 
est anesthetic possible was considered best for the patient. In ad¬ 
dition, the anesthetic was discontinued as early as possible. For 
example, when a cast was being applied following debridement 
and removal of fragments, as soon as the cast was started the drug 
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was discontinued. Thus, as a rule, by the time the patient had left 
the operating room he had recovered most of his reflexes and was 
able to protect himself. 

In this series of 1,269 operations under pentothal sodium, only 
two patients showed any intolerance to the drug, both having 
marked larjmgeal spasm that was overcome by nikethamide and 
oxygen. There were no deaths due to this drug, nor were any 
deaths attributed to an anesthetic in the entire series. 

The anesthesia for the surgery done on board this ship was con¬ 
ducted with the purpose of tr 3 dng to fit the best possible agent 
available to the surgical procedure to be done. Because the work 
was largely orthopedic in nature, or complicated by orthopedic 
problems, penthothal sodium proved to be the agent of choice. It 
was found to be highly adaptable to a wide variety of procedures, 
and proved to be safe to handle in poor risk patients. It also saved 
much valuable time when time was such an important factor. 


D. MEDICAL PROBLEMS OF AN INTERNIST 
ON A HOSPITAL SHIP 

WILLIAM P. REED 
Ck>inmander (MC) U.S.N.R. 
and 

HORATIO B. SWEETSER, JR. 

Captain (MC) U.S.N.R. 

The Reserve internist, if he is relatively new to the Navy and 
has never been to sea, may contemplate duty on a hospital ship 
with some uncertainty or even apprehension. Aside from the ad¬ 
justment to the ship's routine, which is unfamiliar to him, he may 
feel that he will be called upon to do surgical work for which he is 
not qualified, or to treat bizarre tropical diseases with which he is 
unfamiliar. 

It is our purpose, in this exposition of our experience, to give 
to those internists who may follow us a clearer idea of the prob¬ 
lems they are likely to meet in this type of duty. Discussion of 
medical diagnostic and therapeutic problems is omitted because 
these are not peculiar to this tjrpe of duty. 

A hospital ship's general functions are of two kinds. She may 
operate as a station hospital for the fleet in some port or anchorage 
where adequate hospital facilities are not available ashore; or she 
may accompany a combat force to a beachhead, or other zone of 
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active fighting, there to receive casualties fresh from the front 
lines. 

Duty as station hospital ship .—In some quiet atoll or other 
anchorage well behind the active fighting zones, a hospital ship 
may be at anchor for months, surrounded by any number of other 
vessels of the service and combat forces whose personnel equal in 
number the population of a good-sized city. Most of these ships 
have limited medical facilities and, as in any city, a certain num¬ 
ber of the personnel have medical problems requiring hospital fa¬ 
cilities for diagnosis or treatment. These patients are referred to 
the various services on the hospital ship either for consultation or 
for admission. 

In a representative 3-month period of station hospital duty, 327 
patients were referred to the medical service of this ship for con¬ 
sultation. Of these, as in civilian practice, the majority were suf¬ 
fering from psychosomatic disorders, and the commonest com¬ 
plaints were gastro-intestinal symptoms and headache. 

During the same 3-month period, 121 patients were received for 
admission to the medical wards. In the accompanying table the 
diagnoses and disposition of these patients are tabulated; the list 
is notable chiefly for the absence of those exotic and little under¬ 
stood diseases of the tropics which one might expect would be a 
problem on ships stationed in equatorial latitudes. 

Three-fifths of the patients admitted were evacuated, mostly by 
air, to base hospitals for further study and treatment, and the re¬ 
maining two-fifths were returned to duty. Of the latter group, 64 
percent were discharged within 1 week and 92 percent within 2 
weeks. There was one fatality. 

Six patients were transferred to base hospitals with the diag¬ 
nosis undetermined. One of these apparently had recently had 
rheumatic fever, but there was no evidence of it when he was ad¬ 
mitted here. Another patient had ascites, presumably due to cir¬ 
rhosis of the liver. The third patient had a 6-month history of 
recurrent hemoptysis without fever or weight loss. X-ray exam¬ 
ination of his lungs showed changes consistent with either tuber¬ 
culosis or early neoplasm. The fourth patient gave a history of 
“seizures” of weakness and numbness associated with temporary 
loss of peripheral vision. He was considered as probably hysterical. 
The fifth had a tremor and weakness of the right hand and arm, 
with twitching of the muscles of the shoulder girdle and both up¬ 
per extremities, associated with considerable emotional tension. 
His disorder was probably also psychogenic. The last patient had 
an obscure neurologic condition. As it was essential at that time 
to keep the wards as empty as possible, and as these patients 
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clearly required prolonged treatment, they were evacuated to va¬ 
rious base hospitals without a definite diagnosis being established. 

This phase of duty on a hospital ship differs only in detail from 
civilian hospital practice. 

Duty with a combat force .—It is difficult to describe accurately 
the function of a hospital ship in connection with the assault on 
enemy territory, because the treatment and evacuation of casual¬ 
ties depend, to some extent, on the nature of the combat operation, 

Didgnosis and dispoHtion of 121 patients admitted to medical tuards in a 3-month period 



Number 

of 

cases 

Disposition 

Duty 

Evacuated 

Adenonui, thyToid» nontoxic. 

1 


1 

Albuminurin. 

1 

1 


Arthritis, acute. 

2 

1 

1 

Arthritis, chronic. 

3 


3 

Arthritis deformans., 

1 


1 

Asthma. 

3 


3 

Atrophy, prosressive spinal, muscular. 

1 


1 

Bluit, concussion. 

3 


3 

Bronchitis, acute. 

1 

1 


Calculus, renal. 

1 


1 

Carcinoma, rectum. 

1 


1 

Cellulitis. 

2 

2 ! 


Diabetes.. 

1 


1 

Kncephalitis, acute (patient died). 

1 



Effort syndrome. 

1 


1 

Endocarditis, subacute bacterial. . 

1 ! 


1 

Enteritis, acute. 

^ 1 

4 

1 

Enterocolitis, acute. 

2 

2 


Fatigue, combat. 

4 


4 

Fatigue, operational. 

2 


2 

Gastritis, acute. 

T 


1 

Gastroenteritis, acute. 

3 

3 


Fever, cause undetermined.. 

2 

2 


Heat exhaustion. 

1 

1 


Hepatitiii, acute. 

1 

1 


H^mnptyais. 

1 


1 

LympltsJiritis. 

1 

i 


Nialaria, Benign tertian. 

2 

2 


Malnutrition. 

1 


1 

Meningitis, cerebrospinal, acute. 

1 


1 

Migraine. 

1 


1 

Myositis, chronic plantar. 

1 


1 

Myositis, bilateral. 

' 1 1 


1 

Neuralgia, intercostal. 

1 

i 


No disease (medical observation). 

10 

10 


Pleurisy, fibrinous, chronic. 

1 


1 

Pleurisy, serofibrinous... 

2 


2 

Phlebitis, saphenous vein. 

T 


1 

Pneumonia, broncho. 

2 

. 

2 

1 

Pneumonia, primary atypical. 

7 

5 

2 

Pneumothorax, spontaneous. 

1 


1 

Poisoning, acute (methyl alcohol). 

4 

2 

2 

Psyohoneurosis, intestinal. 

1 


1 

Psychoneurosis, neurasthenia. 

1 

1 

1 

Psyohoneurosis, situational. 

1 


1 

Psychoneurosis, unclassified. 

2 


2 

Rheumatic fever. 

2 


<> 

Silicosis. 

T 


T 

Smoke inhalation.* 

I 3 


3 

Submersion, nonfatal. 

2 

2 


Thrombosis, coronary artery. 

1 


i 

Tonsillitis, acute. 

1 

1 


Tuberculosis, pulmonary, chronic activ'e. 

8 


8 

Tuberculosis, active pneumonic . 

1 


1 

Ulcer, duodenum. ; . 

Tj 


5 

Uleer» stomach. 

1 


1 

Undulant fever. . 

1 

1 


Urticaria. 

1 

1 


Diagnosis undetermined. 

c, 


i 6 

Total.. 

121 

47 

i 
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and no two combat operations are exactly alike. In any case, how¬ 
ever, the internist’s duties are the same. They include (1) organi¬ 
zation of the wards for which he is responsible; (2) immediate 
treatment of critical casualties; (3) evaluation of his patients’ 
need for surgical treatment; (4) the general care of all patients; 
and (5) preparation of the required records. 

The first of these, ward organization, should, of course, be com¬ 
pleted long before the beachhead is approached, and the duties of 
each person assigned to the ward clearly understood by all con¬ 
cerned. The personnel assigned to a 55-bed ward on this ship con¬ 
sisted of a nurse and 6 hospital corpsmen. 

One corpsman, previously trained in intravenous technic, gave 
all the plasma and intravenous fluids ordered by the medical officer 
in charge. (A special shock team gave the transfusions.) A second 
corpsman was assigned to take the blood pressure, temperature, 
and pulse and respiratory rates of each patient as soon as he was 
in his bunk, and this corpsman was instructed to notify the medi¬ 
cal officer if any patient’s systolic blood pressure was less than 95 
millimeters of mercury. 

A third corpsman was detailed to assist the medical officer in 
applying dressings and splints. It was his responsibility to keep 
on hand at all times an adequate supply of medical stores for this 
purpose. As most of the patients had to be treated and have their 
dressings changed in their bunks, it was found advisable to have 
a sizeable box constructed in which assorted dressings, sterile 
instruments, vaseline gauze, sulfanilamide crystals, tincture of 
benzoin, and acetone or carbon tetrachloride, could be carried from 
bed to bed. A covered pail for soiled dressings was also required. 
The fourth corpsman was assigned to the ward galley where, un¬ 
der the supervision of the nurse, he dispensed the special and regu¬ 
lar diets which were prepared in the diet kitchen and general 
mess. 

The remaining two corpsmen were available for general care 
of the patients under sui)ervision of the nurse. The immediate 
need of the patients for adequate fluid intake was stressed, and 
when possible a corpsman made rounds of the ward every hour 
with water. If it seemed advisable, and it often was in hot 
weather, salt was added to the water periodically. 

The ward, organized as outlined above, has been found to func¬ 
tion satisfactorily except when patients are received too rapidly. 
Then all hands are required to get the patients out of their clothes 
and into their bunks and to keep the decks and passageways clear. 
As this ship has been fully loaded in anywhere from 4^ hours 
to several days, it is obvious that this factor will be reflected in 
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the operation of the wards during the first few hours. There is 
a limit to the speed with which patients can be transferred from 
stretcher to bunk. They must be handled with due regard for 
their wounds and to the pain and shock induced by manipulation. 
It has been found advantageous to have on hand a large scissors 
for cutting off clothing, and it is also of importance that during 
this procedure the patient’s personal effects be removed from the 
pockets, placed in an envelope, labeled, and properly safeguarded. 

The medical officer’s first duty when casualties begin to come 
aboard is the immediate treatment of the critically wounded. From 
a military viewpoint, the “critical casualty” is not the definitely 
moribund patient but the man who, because of bleeding, or an 
abdominal wound, or because he is in shock or respiratory distress, 
will be moribund in a short time if he is not treated promptly. 
The medical officer, therefore, must be watching constantly for 
evidences of these conditions. 

External bleeding can usually be controlled, at least temporarily, 
on the ward by the usual first-aid measures of application of pres¬ 
sure dressings, packing, elevation of the part, application of ice 
packs or, as a last resort, a tourniquet. 

'The early diagnosis of perforating abdominal wounds is not 
always easy and may require, in addition to careful observation, 
an x-ray examination for localization of the missile, and a cathe- 
terized specimen of urine for evidence of injury to the urinary 
system. The importance of early diagnosis in these cases lies in 
the fact that the period when surgical treatment is of value is 
generally agreed to be only a matter of hours. In making the 
diagnosis, wounds of the buttocks and back which penetrate the 
abdominal cavity are most likely to be overlooked until it is too 
late. When a perforating abdominal wound is discovered, the sur¬ 
geon should be notified immediately and if, after consultation, an 
operation is decided upon, the preparation of the patient for oper¬ 
ation is of utmost importance. 

The detection of shock should be a constant consideration. It 
is essential to recognize that shock is a labile state which may 
fluctuate quite rapidly and become resistant to treatment if per¬ 
mitted to persist. On this ship, when a patient’s general appear¬ 
ance, his blood pressure, and laboratory evidence of hemoconcen- 
tration indicated that he was in shock, the medical officer in charge 
of the shock team was notified and treatment was carried out 
under his direction. 

'The commonest causes of respiratory distress in battle casual¬ 
ties are wounds of the chest, neck, and oral cavity. Small sucking 
wounds of the chest may be treated with an airtight adhesive 
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dressing, and usually close off satisfactorily. Larger wounds, or 
wounds which continue to bleed into the pleural cavity, must be 
treated promptly by surgical means. When respiratory distress 
or cyanosis persists with the patient at rest, an immediate thora¬ 
centesis should be done if considerable fluid is demonstrated in 
the pleural cavity or if there is a mediastinal shift away from the 
injured side. Oxygen by nasal catheter or mask, and small doses 
of morphine, are also indicated. 

In wounds of the neck and oral cavity every effort should be 
made to prevent aspiration of blood and saliva. A portable suc¬ 
tion apparatus is useful for this purpose and large doses of mor¬ 
phine should be avoided because of its depression of the cough 
reflex. A tracheotomy is not infrequently urgently required, even 
hours after the wound was received, because of progressive swell¬ 
ing of the injured parts. 

When the treatment of critical cases has been attended to, a 
careful survey of all the patients is begun. At this time all wounds 
should be redressed and roentgenograms ordered when necessary, 
and those patients requiring surgical procedures should be listed 
according to the urgency of their need for treatment. Such classi¬ 
fication is a matter of judgment and opinion, but in general frac¬ 
tures of the femur or humerus should be immobilized as soon as 
possible, and wounds of the arms or hands should take precedence 
over similar injuries to the legs and feet. When this process of 
evaluation has been completed, the list is submitted to the surgical 
service and an operative schedule made out. 

The general care of patients is largely a nursing problem and 
requires little comment. Mostly it consists of the usual preoper¬ 
ative and postoperative measures, and the majority of patients 
receive either penicillin or sulfadiazine until they are free from 
fever or other evidence of infection. A urinary output of 1,500 
cc. and alkalinization of the urine are of particular importance in 
patients taking sulfadiazine in tropical climates. 

The writing of histories is usually most easily accomplished at 
the time the patients are first examined and the dressings re¬ 
moved. The history must of necessity be short, but whenever pos¬ 
sible should include when, where and how the patient was wounded 
and a description of his injuries and any other abnormal physical 
findings. 
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E. PERFORATING WOUNDS OF THE KIDNEY 


EDWARD M. CANNON 
Lieutenant (MC) U.S.N.R. 


The purpose of this discussion is to relate briefly the experience 
with perforating wounds of the kidney on the U.S.S. Samaritan, 
to show the use of urologic diagnostic procedures in the clinical 
management of these patients, and to point out that major surgical 
procedures are rarely advisable in the treatment of this type of 
wound. 

In more than 7,800 battle casualties treated aboard this ship 
from the latter part of June 1944 to the end of July 1945, the 
incidence of genito-urinary tract injuries (incurred from shell 
fragments and bullets) was low, constituting about one percent of 
all wounds. No perforating wound of the kidney was fatal during 
this period. 

Men wounded by penetrating missiles in the region of the lower 
thorax, flanks, abdomen, lumbosacral spine, or the pelvic region 
were carefully examined to exclude urinary tract injuries. Atten¬ 
tion, if one is not cognizant of a renal injury, may be centered on 
more obvious signs and symptoms, particularly since renal injuries 
may be symptomless. Concomitant injuries can be so command¬ 
ing that a bleeding kidney or urinary bladder extravasation will 
progress unnoticed until bloody urine attracts attention. There¬ 
fore no examination was considered complete until a specimen of 
urine had been analyzed. 

Once hematuria had been detected, it was imperative to know 
the extent and severity of urinary tract trauma. To differentiate 
between upper urinary tract and bladder injuries was not usually 
a problem. A perforation of the bladder or posterior urethra, 
often complicating an intra-abdominal or rectal injury, demanded 
early surgical treatment, whereas an uncomplicated kidney per¬ 
foration was never considered an immediate surgical emergency. 

Clinical management of renal perforation was based on the 
knowledge of the exact extent and severity of the renal injury. 
Men arriving from beachheads who had uncomplicated renal per¬ 
foration were rarely in shock, whereas patients with kidney per¬ 
foration complicating injuries of intraperitoneal organs were in 
shock. As soon as shock had been alleviated or treatment for shock 
had been instituted, patients with complicated renal injuries un- 
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derwent an abdominal exploration. During the intraperitoneal 
examination, the kidneys were palpated. In no case was there suf¬ 
ficiently extensive renal maceration or perirenal bleeding to war¬ 
rant subsequent lumbar exploration. 

Patients with renal wounds were closely observed. The blood 
pressure and pulse were checked every hour or two. Red blood 
cell counts and hematocrit readings were frequently done. These 
determinations were used as indications for whole blood transfu¬ 
sions. Hematuria, even though gross, was not considered suf¬ 
ficient reason for early lumbar exploration. Profuse initial hemor¬ 
rhage from the kidney does not indicate the degree of renal injury. 
In nearly all the patients with kidney wounds observed here, the 
urine was clear, or practically so, in from 36 to 48 hours. 

When 600 severely wounded men were admitted from beach¬ 
heads in a relatively short period of time, and it was known that 
these patients would receive care aboard this ship for from 3 to 
5 days, time and emergency conditions did not always permit diag¬ 
nostic x-ray studies. However intravenous pyelograms were car¬ 
ried out in the most urgent cases. Excretory urograms made when 
the patient is in shock are of no value and can be misleading. The 
posttraumatic kidney, in the absence of shock, often temporarily 
stops secreting, and intravenous urography will not yield visuali¬ 
zation. These findings do not always signify renal maceration or 
that early surgical intervention is indicated. 

Excretory urography aided in locating and defining the degree 
of renal injury and determined the presence and function of the 
opposite kidney. If the kidney excreted a fair concentration of 
dye, it was not considered too severely damaged or that early 
surgery was necessary. Occasionally intravenous pyelography did 
not present accurate enough information; then cystoscopy and 
retrograde pyelography were done to determine whether an early 
lumbar exploration was required. Roentgenographic indication 
for surgery depended upon the outline of the pelvis of the kidney. 
If the pyelogram showed the pelvic cavity to be intact, even though 
rupture of the parenchyma was evident, surgery was not contem¬ 
plated. None of these patients with perforation of the kidney 
showed roentgenographic evidence or clinical signs sufficient to 
warrant renal exploration. 

The conclusion from the experience here in treating patients 
with renal injuries is that early management should be conserva¬ 
tive. The initial renal hemorrhage is rarely an indication for lum¬ 
bar exploration, plastic repair, or nephrectomy. Surgery is indi¬ 
cated only when there is persistent or recurrent hematuria. 
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F. PUNCTATE CEREBRAL HEMORRHAGE 
FOLLOWING THORACIC TRAUMA 


HAROLD WOOD 
Commander (MC) U.S.N.R. 
and 

HORATIO B. SWEETSER, JR. 

Captain (MC) U.S.N.R. 

On this hospital ship two fatalities were encountered from sym¬ 
metric, diffuse, punctate cerebral hemorrhage secondary to se¬ 
vere thoracic trauma and multiple fractures. The first case car¬ 
ried a diagnosis of atmospheric-blast concussion; the second case 
resulted from a fall. 

The gross appearance of the brain from each of these patients 
was strikingly similar to the photograph used by Gonzales, Vance, 
and Helpem,^ to illustrate their discussion of cerebral fat embol¬ 
ism. Histologic study of the two cases seen here revealed hardly 
any cerebral fat embolism as a basis for the punctate hemorrhages. 

CASE REPORTS 

Case 1 .—A 20-year-old Marine private was transferred from a beachhead 
with the diagnosis of atmospheric-blast concussion. No history was obtained, 
because the patient was semiconscious and in shock. The blood pressure was 
74/52. The right arm and right leg were in traction splints. The skin of the 
right anterior portion of the thorax and the right upper portion of the abdo¬ 
men was discolored and contused. There were no perforating wounds of the 
body, but the abdomen was distended and the urine was grossly bloody. No 
external injury of the head was evident. 

Transfusions of whole blood and plasma relieved the primary state of 
shock, but later secondary shock developed. 

Roentgenograms revealed a comminuted fracture of the right acetabulum, 
and an oblique fracture of the shaft of the right humerus. 

The patient never recovered consciousness, and he died on the fourth hos¬ 
pital day. 

In the intervening period he had showed no evidence of perforated viscus, 
roentgenogram of the chest showed no lesions, and there were no localizing 
neurologic signs. The urine was grossly bloody, and a blood urea nitrogen i 
determination was 42 milligrams percent. Shortly before the patient’s death 
the axillary temperature was 102.2° Fahrenheit. The final hours were char¬ 
acterized by increasing dyspnea and cyanosis. 


iQoMSAxaa, T. A.; VAMoa M.; and HaunuK, M.: Lezal Medlcloe and Toxicology. 
J>, Appleton-Century Company, New Xork, 1940. p. 98. 
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Necropsy findings .—A bluish contused area was seen over the right an¬ 
terior and lateral aspect of the thorax and the right upper part of the abdo¬ 
men. Fracture of the right humerus was obvious, but there was no external 
evidence of the fractured right acetabulum. Complete fracture of the right 
fifth rib laterally had resulted in puncture of the parietal pleura and per¬ 
foration of the lung. Both lungs were heavy, and the lower lobes were red. 
The lung tissue was filled with frothy fiuid containing minute refractile 
globules which floated in water. There were numerous small hemorrhagic 
areas on the parietal pleura and peritoneum. Both surfaces of the diaphragm 
and the right upper abdominal parietal peritoneum were especially involved. 

The epicardium contained a single small hemorrhagic area. A small 
quantity of blood-tinged fluid was present in each pleural cavity and in the 
pericardial cavity. Blood had extravasated into the fat of the anterior 
mediastinum. The posterior margin of the spleen was tom, and was the 
principal source of about 100 cc. of free blood in the peritoneal cavity. 

A rupture, 3 cm. long, had occurred within the right lobe of the liver but the 
liver capsule was intact. There was focal bleeding into the transverse meso¬ 
colon and the peritoneum of the transverse colon. A small tear was present in 
the right side of the iliac mesentery. The medulla of the right adrenal gland 
was expanded by a hematoma. The left kidney contained a small focus of 
hemorrhage inferiorly, and the right kidney contained a small, fresh, anemic 
infarct in the upper pole. 

No lesions were encountered in the scalp, calvarium, base of the skull, or 
the dura mater. The cranial nerves and the large veins and arteries of the 
brain were intact. The veins of the pia-arachnoid were engorged with blood, 
and the cerebrospinal fluid was blood-tinged. 

In the brain, punctate hemorrhages were the salient feature. These foci 
were symmetrically disposed, and almost completely confined to the white 
matter of the cerebrum. Very few were present in the cerebral cortex, but 
the body of each caudate nucleus was involved, as was the midbrain near the 
substantia nigra. In the white matter of the cerebellum, and in the brain 
stem and the upper cervical segment of the cord, a few scattered minute ex¬ 
travasations of blood were seen. In general these foci were dark red. 

The lungs contained extensive intra-alveolar hemorrhagic infiltrations in 
the lower lobes, and edema coagulum elsewhere. Many fat emboli, demon¬ 
strated with Sudan III stain, plugged small pulmonary arteries and alveolar 
wall capillaries. 

In one kidney the collecting tubules contained many red blood cells. There 
was also a moderate degree of degeneration of the convoluted tubule epi¬ 
thelium. Rare fat globules were demonstrated in glomerular capillary tufts 
and in one interlobular artery. 

The medullary vein of the right adrenal gland was ruptured and throm¬ 
bosed, and blood was extravasated into the medulla. 

In sections of the cerebral white matter, the great majority of the hem¬ 
orrhagic infiltrations surrounded a capillary or a venule. The extravasated 
red blood corpuscles were well preserved. Some of the involved capillaric.- 
were thrombosed. In no instance was a fat globule demonstrated within the 
lumen of a capillary or venule which was surrounded by hemorrhage. The 
white matter was rarefied in the foci of bleeding, but no phagocytic glial 
cells were present. In some of the hemorrhagic zones, a ring of astzucytes 
surrounded the central capillary. 

No hemorrhagic infiltrations were seen around arterioles, althou^ aosue 
of the arterioles and small veins were surrounded by a ra^ed ym u 
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with edema coagulum. In several sections of the white matter, one fat globule 
was demonstrated within a capillary, but there was no bleeding around that 
vessel. The capillaries of the cerebral cortex were engorged with blood. They 
contained no fat globules. Droplets of fat were present in the cytoplasm of 
capillary endothelial cells and in the cjrtoplasm of neurons. The occasional 
hemorrhagic foci contained in sections of the brain stem and the caudate 
nuclei were similar to those in the cerebral white matter. The cause of death 
was considered to be traumatic punctate cerebral hemorrhage. 

Case 2 .—A 31-year-old medical officer was boarding a ship to attend casu¬ 
alties. In the darkness he slipped from the ladder and fell 25 feet into the 
boat below, landing on his right side. He experienced severe pain in the right 
thorax, dyspnea, and a slight hemoptysis. 

When admitted 8 hours after the accident, the only complaints were those 
noted above. He had not been unconscious, and his sensorium was clear. 

Physical examination showed an obese man of large stature, whose weight 
was 210 pounds. The right side of the thorax was tender and showed evi¬ 
dence of contusion, there was subcutaneous crepitation, and the breath sounds 
were diminished. The patient was not in shock. There was slight acceleration 
of the pulse and respiratory rates. No evidence of injury to other portions 
of the body was evident. 

Roentgenographic examination showed fracture of the right third through 
eighth ribs posteriorly. An almost uniform opacity was present throughout 
the right lung field, suggestive either of free fluid or intrapulmonary 
hemorrhage. 

Strapping of the chest relieved pain and dyspnea. The hospital course lasted 
4 days. On the third day cyanosis developed and dyspnea reappeared. The 
patient became mentally dull. A chest tap resulted in the aspiration of 720 
cc. of bloody fluid from the right pleural cavity. 

On the fourth day the patient was comatose. The breathing was rapid and 
shallow, and the pulse rate was accelerated. There was no evidence of shock. 
No localizing neurologic signs , were evident. A spinal tap showed normal 
pressure and dynamics. The only abnormality of the cerebrospinal fluid was 
a red blood cell count of thirty-six. A right thoracentesis was repeated and 
250 cc. of bloody fluid aspirated. The urine was normal. There was a leuko¬ 
cytosis of 18,700; the differential count showed 78 percent polymorphonuclear 
leukocytes, and a slight shift to the left. 

Coma deepened and pulmonary edema developed. The pupils became con- 
' tracted in the absence of recent morphine medication. Throughout the hos¬ 
pital course the patient's temperature had increased about one degree each 
day. On the last day it mounted rapidly, and shortly before death the axillary 
temperature was lOO.G" Fahrenheit. 

Necropsy findings .—Externally the right side of the body presented an area 
having the appearance of contusion, which extended from the midthorax to 
the crest of ^e ilium. Subcutan^us crepitation was present over the right 
side of the thorax. Six ribs on the right inde, the third through the eighth, 
were fractured at the angle. The parietal pleura was pierced by the ends 
of the fractured ribs, and there was a small perforation of the diaphragm. 
The right lung was atelectatic. Clotted blood covered the right pleura pos¬ 
teriorly, and 150 cc. of bloody fluid was present in the cavity. There were 
numerous pleural hemorrhagic infiltrations on both sides, but the left pleural 
cavity contained no fluid or blood. 

The liver was lacerated at the site of the perforation of the diaphragm. 
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but the defect in the liver was sealed by a hematoma. No blood was present 
in the peritoneal cavity. The transverse mesocolon contained a small hema¬ 
toma. 

There were no lesions of the scalp. The skull was intact. In the tentorium 
cerebelli there were two minute tears. The dura elsewhere was undamaged. 
The entire white matter of the cerebrum was symmetrically stippled with dark 
red punctate hemorrhages. A very few petechiae were present in the basal 
nuclei. Hemorrhages in the cerebral cortex were rare. The midbrain con¬ 
tained a cluster of petechiae in the region of the substantia nigra on the right 
side. A few scattered punctate hemorrhages were present in the white matter ' 
of the cerebellum, and in the pons and the medulla. 

The right lung sections contained lobular areas of polymorphonuclear leuko¬ 
cytic exudation. Other sections of lung tissue showed edema coag:ulum in the 
alveoli, and alternate areas of atelectasis and emphysema. A few of the pul¬ 
monary arterioles contained fat emboli, and fat globules distended and plugged 
scattered alveolar wall capillaries. Fat embolism was of moderate degree. 

Sections of the cerebrum, cerebellum, and midbrain contained punctate 
hemorrhages similar to those seen in case 1. These hemorrhages surrounded 
many of the capillaries and a few venules, but no arterioles. Some of these 
venules and capillaries were thrombosed. The surrounding white matter was 
rarefied. Some of the involved capillaries and venules were rimmed with 
astrocytes. There were no gitterzellen in the foci of bleeding. 

Around some of the arterioles and small veins there were rarefied spatces 
which contained edema coagulum and a few cells which resembled lympho¬ 
cytes. There was general engorgement of capillaries and venules with blood. 
Several sections of cerebrum, stained with sudan III, showed no fat embolism 
in the arterioles or capillaries of either the white matter or the cortex. In 
the cortex, the cytoplasm of capillary endothelial cells and of neurons con¬ 
tained fat droplets. The cause of death was considered to be traumatic 
punctate cerebral hemorrhage. 


COMMENT- 


Two cases of punctate cerebral hemorrhage were seen. The first 
patient had been injured by atmospheric blast; he had an extensive 
right thoracic and abdominal contusion, right hemothorax, punc¬ 
ture of the right lung, one fractured right rib, a fracture of the 
right humerus and right acetabulum, rupture of the spleen and 
liver, hematoma of the right adrenal gland, renal bleeding, medi¬ 
astinal hemorrhage, and hemorrhages into the serous membranes 
of the thoracic and the abdominal cavities. The second patient 
was injured by a fall from a height of 25 feet, which resulted in 
an extensive right thoracic contusion, fracture of six right ribs, 
right hemothorax and atelectasis (with terminal acute lobular 
pneumonia), puncture of the right diaphragm and the liver, and 
hemorrhages into the serous membranes of the pleural and ab¬ 
dominal cavities. Each case was characterized clinically by pro¬ 
gressive coma, with no localizing neurologic signs. 

Both patients showed pulmonary fat embolism. In the first case 
this was much more extensive than in the second. This difference 
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is not surprising, because fat embolism is more prone to occur 
from fractures of long bonea where fatty marrow predominates, 
than from fractures of flat bones where red marrow predominates. 

A fat embolus was demonstrated in a capillary of the cerebral 
white matter in the patient cited in case 1, but it was not associated 
with hemorrhage. Fat embolism was not of sufficient degree to 
account for the multiplicity of the punctate hemorrhages. No fat 
embolism was demonstrated in the cerebral white matter of the 
patient in case 2. The method of preservation, section, and stain¬ 
ing of the tissue was the same in each case. 

It is contended that the brain hemorrhages in case 1 were not 
the result of atmospheric blast concussion per se. The right-sided 
distribution of the fractures and the contusion of the body indi¬ 
cate that injury was due to the patient being throwm against the 
ground or other object. This view is in line with the Tunbridge* 
classification of injuries from atmospheric blast concussion. 

The problem remains to account for the diffuse punctate cere¬ 
bral hemorrhage in the relative absence of cerebral fat embolism. 

The hypothesis is presented that the force of the trauma to the 
thorax of these patients was transmitted to the venous circula¬ 
tion, and resulted in a retrograde wave of elevated venous pres¬ 
sure. The degree of force involved in these cases is, we believe, 
sufficient to overcome the barrier of the one set of venous valves lo¬ 
cated near the termination of each internal jugular vein. From 
that level to the capillaries of the brain there are two direct, rela¬ 
tively short columns of blood, unprotected by venous valves. 

A review of the venous circulation of the brain and the dural 
sinuses* suggests several factors which may explain the relative 
confinement of the brain hemorrhages to the cerebral white mat¬ 
ter. The most abrupt change in vessel caliber is from the capil¬ 
laries of the cerebral white matter and the basal nuclei to the 
great cerebral vein. The venous tract from the capillaries of the 
cerebral white matter, basal nuclei, and upper midbrain to the con¬ 
fluence of the dural sinuses is more direct, and is generally shorter, 
than the tract from the capillaries of the cerebral cortex to the 
confluence of the sinuses. The angles at which the superior cere¬ 
bral veins enter the superior sagittal sinus, and the presence of 
folds of dura in relation to the ostia of these veins, would tend 
to l«id protection to the capillaries of the cortex from a retro- 
grrade wave of pressure. 


> TcmBRiDoc. IL E. : Cause, effect, and treatment of air blast injuries. War Mod. 
7 r 3-6. January 1946. 

» iJmw'JB, W. H.: Gray's Anatomy of the Human Body. 24th edition. I^ea & Febi^-er, 
Philadelphia, 1943. pp. 654-661. 
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Furthermore the capillary bed of the cerebral white matter is 
relatively sparse as compared to the richness of the cortical capil¬ 
lary bed. This factor would allow much less dispersion of a retro¬ 
grade venous pressure wave in the capillaries of the cerebral 
white matter than in the capillaries of the cortex. The middle and 
inferior cerebral veins drain into the smaller dural sinuses, and 
would not be subject to the full effect of a pressure wave. 

In brief, a retrograde wave of venous pressure should strike the 
capillaries and venules of the cerebral white matter before it 
strikes those of the cerebral cortex. The force should be less read¬ 
ily dispersed in the white matter than in the cortex. The same 
applies to the basal nuclei and the proximal portion of the mid¬ 
brain. The capillaries of the cerebellum and the remainder of the 
brain stem should be protected from such a force by the relative 
complicity of the veins and the dural sinus system. This hypothesis 
should be subjected to experimental study; however the opera¬ 
tional schedule of the ship has not been conducive to experimental 
research. 

That in each subject the cerebral hemorrhages were of varsdng 
age is indicated by the presence of a glial reaction in some hemor¬ 
rhages and its absence in others. It is believed that the hemor¬ 
rhages were progressive and probably resulted from slow seepage, 
after the initial damage to the capillaries and the venules. The 
progressive clinical course coincides with this view. 

SUMMARY 

1. Two fatal cases of punctate cerebral hemorrhage associated 
with thoracic trauma and multiple fractures are presented. 

2. Pulmonary fat embolism was present in each case. 

3. There was insufficient cerebral fat embolism to account for 
the degree of punctate hemorrhage. 

4. It is hypothesized that the cerebral hemorrhages were the 
result of a retrograde wave of venous pressure which damaged 
capillaries and venules. 

5. Factors are presented regarding the anatomy of the venous 
system of the brain which offer an explanation of the relative con¬ 
finement of the hemorrhages to the cerebral white matter. 
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G. INJURIES OF THE FACE AND NECK 
IN WAR CASUALTIES 

HENRY J. WISER 
Captain (MC) U.S.N.R. 
and 

MORGAN F. McAFEE 
Comnuinder (DC) U.S.N. 

This is a report of neck and face injuries treated aboard this 
hospital ship. Multiple injuries are the rule in war casualties, 
making it imperative to examine the patient thoroughly before any 
surgery or therapy is instituted. There are frequently associated 
injuries of the chest, abdomen, and extremities in head and neck 
cases, and very often the more obvious injuries are treated before 
those which are more dangerous to the life of the patient. 

The urgent problems encountered in injuries of the head and 
neck are shock, hemorrhage, and respiratory distress. It was very 
often necessary to take the patient directly to the operating room 
for the arrest of hemorrhage or for tracheotomy or for both. A 
minimum amount of anesthetic was administered, local being used 
whenever possible. Whole blood and plasma were administered to 
the patient in the operating room when indicated. ,Any work 
which did not come under the urgent classification mentioned 
above was postponed until the patient had been thoroughly exam¬ 
ined and his condition evaluated. Rest, sedation, blood plasma, and 
fluids were all important. At the end of 24 or 48 hours the patient 
was invariably in much better condition for anesthesia and sur¬ 
gery. 

Patients on whom it was necessary to perform a tracheotomy 
required special care. Oxygen tanks were ready for use at all times 
on the ward where these patients were treated. Suction was avail- 
.able for immediate use. Nurses and hospital corpsmen in charge 
were instructed in the care of these patients. A small rubber 
catheter was secured to the patient’s bunk in a sterile towel. The 
tracheotomy tube was kept clear of mucus, and the inner tube was 
removed and cleaned every hour. The patients were turned from 
side to side whenever possible to allow mucus to run out of the cor¬ 
ner of the mouth rather than to collect in the oral pharynx and cause 
aspiration and coughing. Change of position also aided in prevent¬ 
ing pulmonary congestion. All who needed such attention were kept 
in one section of the ward. One corpsman, when possible, was de¬ 
tailed to these patients. Constant attention showed very gratify- 
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ing results; lack of attention could have proved quite disastrous. 

For the first 24 or 48 hours no attempt was made to give the 
patient fluids by mouth, feeding being entirely by the intravenous 
route. It should be mentioned here that continued use of saline and 
dextrose will raise the blood chlorides to a level which will main¬ 
tain or increase edema. Dextrose in distilled water in conjunc¬ 
tion with plasma or whole blood was substituted when it was 
necessary to use intravenous feeding alone for more than 2 days. 
A nasal feeding tube was inserted as soon as the patient’s condition 
allowed. A high protein liquid feeding every hour proved very 
satisfactory. No more than 8 ounces were given at each feeding. 
Overfeeding may cause regurgitation with immediate or subse¬ 
quent complications. The tube was often a source of annoyance to 
the patient. It was left in place for as many feedings as possible 
and removed in the evenings. 

Many patients showed great improvement after the third or 
fourth day. Small liquid feedings by mouth were possible, under 
close supervision, at this time. Penicillin, 20,000 units every 3 
hours, was given routinely to all patients in this category. Tetanus 
toxoid was also given, 0.5 cc. intramuscularly, if there was no 
record of the patient having received it after the injury. 

The conditions for which tracheotomy may be necessary are fre¬ 
quently encountered in war wounds about the head and neck. Oc¬ 
casionally fixation of a badly comminuted compound fracture of 
maxilla, mandible, or both, obviated the necessity of a tracheotomy. 
Gunshot or bayonet wounds of the face or neck may embarrass 
respiration. It is best not to procrastinate if definite signs of upper 
respiratory obstruction are present. What early may be a careful 
surgical procedure may later be an emergency. The cause of dys¬ 
pnea may be edema, loss of substance with loss of support of the 
tongue, or direct injury to the larjmx or trachea. Whatever the 
cause, an adequate airway must be established and maintained. 
Respiratory distress may be central in origin or the result of 
injury to the chest. By careful physical and x-ray examination no 
difficulty should be encountered in arriving at a differential diag¬ 
nosis. There were a few patients in whom a combination of cen¬ 
tral depression and obstruction of the upper respiratory tract were 
present. In these patients a tracheotomy was necessary, although 
the prognosis was obviously poor. 

It might be well to mention a few points to be kept in mind in 
doing a tracheotomy. The so-called high tracheotomy should never 
be done. In reality it is a laryngotomy done through the crico¬ 
thyroid membrane, and often results in perichondritis and laryn¬ 
geal stricture with obvious sequelae. In doing a tracheotomy 
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the head was held in the midline, extended as much as was com¬ 
patible with the patient’s condition, and a sandbag placed under 
the shoulders to aid in obtaining the desired amount of extension. 
Local anesthesia was used, 1- or 2-percent procaine hydrochloride 
being injected in the midline. Incision in the skin was made from 
the thyroid notch to the sternal notch in the midline. 

It was seldom necessary to ligate and divide the isthmus. Care¬ 
ful dissection was done around the trachea to avoid any possibility 
of a mediastinitis. A longitudinal incision in the trachea was made 
through the second and third cartilaginous ring. Care was exer¬ 
cised that no damage occurred to the posterior wall of the trachea. 
Suction apparatus was ready for use, as much mucus was usually 
encountered when the trachea was opened. 

A tracheal spreader was used and a tracheal tube No. 4 or 5 
inserted. A packing was placed in the lower end of the wound to 
prevent emphysema and to insure good exposure of the tracheal 
opening when it was necessary to change the tube. The upper end 
of the incision was closed with silk sutures, and the tracheotomy 
tube fastened in place. The inner tube was removed and cleaned 
every hour by the nurse or corpsman. The outer tube was changed 
by the medical officer under operating conditions, usually after 48 
hours. The outer tube was changed daily thereafter while the 
patient was aboard. Decannulization was done in the usual man¬ 
ner as soon as it was feasible. It was possible to remove the tube 
in four patients carried on one trip; however the time aboard (an 
average of 4 days) was too short in most instances to attempt re¬ 
moval of the tube. 

Patients often were brought aboard with a tracheotomy tube 
in place. They were inspected as soon as possible and the tube 
changed. Most patients treated on the beach had only the outside 
tube in place. The inner tube had been retained by the medical 
activity ashore to maintain on hand as many airways as possible 
for future needs. 

Occasionally a patient was admitted with an intratracheal rub¬ 
ber airway in place. One patient when brought aboard had had 
such an airway in place for 3 days. He had a compound com¬ 
minuted fracture of the lower jaw. The oral cavity and oral 
pharynx had been packed to control bleeding. A lifesaving job 
had been well done. It is better, however, if at all possible, to 
establish an airway below the obstruction early, so that the tube 
may ^)e removed from between the cords in time to avoid perma¬ 
nent damage to the larynx. 

Occasionally more work was necessary on admittance than was 
desirable, but no intermediate or shorter procedure would suffice. 
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Case report .—A patient with a badly lacerated chin and floor of the mouth, 
with considerable loss of anterior segments of the mandible, was brought 
aboard bleeding profusely, having great respiratory difficulty and being very 
apprehensive. Well aware of the dangers involved, it was necessary to start 
sodium pentothal anesthesia on this patient while he was in a semisitting 
position. When he was relaxed, an intratracheal catheter was inserted and 
nitrous oxide and oxygen was substituted for the sodium pentothal. Continu¬ 
ous oral suction was used to prevent aspiration during induction. 

After the introduction of the intratracheal catheter, the oral pharynx was 
packed with gauze. A tracheotomy was done and oxygen was then adminis¬ 
tered through the tracheal tube. Because of the loss of substance of the lower 
jaw and floor of the mouth, the tongue had no support, which was the main 
cause of the respiratory distress. To correct this it was necessary to apply 
arch bars to the remaining teeth, and rubber-band traction to re-establish a 
lower arch. The vessels which were accessible were tied off and a pack was 
inserted in the floor of the mouth anteriorly. The through-and-througfa lacer¬ 
ation of the lip was repaired and a through-and-through drain at the lower 
angle of the wound was sutured in place. Local anesthesia was used for all 
the work on the floor of the mouth and the lip. The patient’s condition when 
leaving the ship was satisfactory. 

The course of a bullet as determined by the point of entrance 
and exit did not indicate that the damage caused was limited to 
its path. The transmitted explosive force in passing through the 
tissues caused, in many instances, serious remote damage. The 
location of shell fragments in tissues of the neck or elsewhere 
was difficult to ascertain. X-ray examination was a great help 
but often misleading unless the roentgenograms were carefully 
interpreted by a competent roentgenologist. The fluoroscope used 
judiciously was often a great aid in locating and removing foreign 
bodies. Unless great care is exercised in its removal, more dam¬ 
age may be done by a fragment on the way out than was caused 
while it was lodged in the tissue. Severe bleeding, very difficult 
to control, may be encountered when the removal of ragged foreign 
bodies is attempted blindly. 

Other neck injuries of primary importance which may or may 
not be associated with trauma to the upper respiratory tract are: 

1. Perforation or trauma of the esophagus with subsequent 
mediastinitis. 

2. Injury to the cervical or upper thoracic cord. 

3. Damage to the large vessels of the head or neck. 

4. Brachial plexus injury. 

5. Chest injuries. 

Perforation of the esophagus should be suspected in all cases in 
which the larynx or trachea has been injured. It may be possible 
to damage the esophagus by external violence without injury to 
the larynx or trachea, but we encountered no such case. Restrict¬ 
ing fluids by mouth and tube feeding is a good policy with all 
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patients in whom any damage to the esophagus is suspected, until 
x-ray and clinical evidence indicates that the esophageal mucosa 
is intact. The following case illustrates this point: 

Case report .—This patient had a shell-fragment wound of the neck for 
which a tracheotomy had been done on the beach about 6 hours before ad¬ 
mission. He had no respiratory distress and was taking fluids by mouth. His 
clinical course on the ship was uneventful until the third day when difficulty 
in swallowing became evident. An attempt to pass a feeding tube was un¬ 
successful. No fluids were allowed by mouth and intravenous therapy was 
instituted. A bulge in the posterior pharyngeal wall could be felt by the 
finger inserted in the oral pharynx. An x-ray picture revealed evidence of a 
large amount of air which dissected the prevertebral fascia. 

With a blunt hemostat, an opening was made in the posterior pharyngeal 
wall through which a foul-smelling, brown, watery discharge escaped under 
pressure. The release of this fluid relieved the patient of his acute distress. 
External drainage was thought advisable, but the patient’s general condition 
would not warrant an operation at this time. He became irrational, showed 
signs of pulmonary congestion, and expired 12 hours after the opening had 
been made in the phaiyngeal wall. Necropsy findings included a perforating 
wound of the trachea; tracheotomy at the site of wound; contusion and per¬ 
foration of the posterior wall of the esophagus; extensive dissecting of the 
infected tract of the prevertebral region of the neck and mediastinum; 
surgical incision in the posterior pharynx; apparent acute tracheitis and 
bronchitis; and evidence of acute aspiration pneumonia. 

The prognosis in this case was, of course, bad; however no fluids 
by mouth, feeding only by tube, early x-ray examination, and early 
external drainage, if indicated, would have been the treatment of 
choice. 

Many patients were admitted to our wards because of obvious 
neck wounds. The damage done to the tissues of the neck was 
minor, but on general physical and neurologic examination, injury 
to the cervical or upper thoracic cord was revealed. In a number 
of cases complete section of the cord had occurred. These cases 
were handled by the orthopedic and general surgery sections. The 
urologist was consulted as to the care of cord bladder. 

Damage to the large vessels of the neck must be suspected, no 
matter how small the point of entrance of the foreign body. One 
patient who came aboard in good condition had had a tracheotomy 
done on the beach, and an adequate airway was present. There was 
a small wound on the right side of the neck over the lower third of 
the sternocleidomastoid muscle, in which gauze packing had been 
inserted. An x-ray examination was ordered for the following 
day to determine the presence and location of a foreign body. On 
the evening of admission, a severe hemorrhage occurred and the 
patient expired in a matter of minutes. 

The importance of keeping quiet and limiting the movement of 
the neck as much as possible should be stressed. Sedatives should 
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be administered and the patients' restricted to bed. 

Case reports .—It was necessary in one instance to ligate the external 
carotid artery. The patient was admitted with a raggred hole about 2 cm. 
below the right mastoid tip. Bright red blood was oozing from the wound 
when the battle pressure dressing was removed. There was every indica¬ 
tion of a large hematoma being present. Packing was inserted in the 
wound, pressure dressing was reapplied, the head was elevated, ice was ap¬ 
plied to the neck, and morphine was administered. The patient was rational 
and the general condition appeared consistent with severe trauma. The only 
other positive physical finding was a weakness of the entire left side. 

About 6 hours after admission he had a severe hemorrhage from the mouth 
as well as from the neck wound. Hemorrhage was controlled by a postnasal 
pack and pressure dressing. A unit of blood and plasma was given, and 
under local anesthesia the external carotid artery was ligated. A ligature was 
also placed around the common carotid but not tied, the ends being broug[ht 
out through the incision. The packings were removed from the nasal pharynx 
and also from the neck wound, with no bleeding encountered. Examination 
shortly after he was returned to his bunk revealed a left hemiplepa. He be¬ 
came comatose and expired 12 hours after operation. Necropsy findings in¬ 
cluded: Wound, shell fragment, of the right side of the neck, penetrating 
the right pterygopalatine fossa; traumatic arteriovenous aneurysm of the 
right internal carotid artery, middle cerebral artery and jugular vein; in¬ 
farction of the right cerebral hemisphere, involving especially, the basal 
ganglia and the temporal cortex, and recent ligation of the external carotid 
artery. 

Since the thrombotic occlusion of the right internal carotid artery did not 
extend down to the level of the aneurysm, it is possible that there was first 
embolic occlusion of the artery distally, originating from the thrombus in the 
aneurysm, and then retrograde thrombosis of the artery. 

One patient admitted to our service had a small shell-fragment wound just 
to the left of the midline at about the level of the second or third tracheal 
ring. He had an anxious expression, was apparently in much pain, and had 
considerable respiratory distress. There was no evidence, however, of upper 
respiratory obstruction. Kespirations were rapid, the right side of the chest 
was splinted, and the abdominal muscles were rigid. X-ray examination re¬ 
vealed a fragment, about 1% cm. in diameter, in the periphery of the right 
lung. There was evidence of a small amount of fluid at the base, and the lung 
was about four-fifths expanded. The patient was given oxygen, placed in a 
semisitting position and g^iven sedatives. Conservative treatment yielded good 
results. The foreign body was not removed while aboard ship and it was not 
necessary to tap the chest. When the patient left the ship in 4 days he re¬ 
quired no oxygen, the respirations were not labored, and pain was greatly 
reduced. 


FACIAL INJURIES 

It is again emphasized that obvious facial injuries may be asso¬ 
ciated with cord damage, injury to the larynx, trachea, pharynx, 
esophagus, or large vessels in the head or neck. It is well estab¬ 
lished also that every severe facial fracture should be considered 
a basal skull fracture until proved otherwise. 

The treatment of facial wounds follows as closely as is feasible 
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the accepted pattern of treatment of all war wounds. Tight closure 
(closure without drainage) of facial wounds should never be done. 
It was necessary to remove sutures, establish drainage, and apply 
continuous wet soaks to practically every case which had been so 
closed before the patient was received aboard this ship. 

Approximation of the wound, with drainage, following careful 
cleansing and conservative debridement, was done as soon as pos¬ 
sible. In some cases approximation with drainage was done when 
the patient was first seen a few hours after injury. It was neces¬ 
sary in other instances to postpone closure for 2 or 3 days, either 
because of the general condition of the patient or the contamina¬ 
tion of the wound. Continuous wet saline solutions were applied 
until such time as the laceration could be repaired. 

Excision of ragged skin edges, complete hemostasis, adequate 
drainage, the use of a minimum amount of catgut, and the inser¬ 
tion of fine skin suture material for the approximation of skin 
edges will, it is believed, yield the best results. Wherever possi¬ 
ble a pressure dressing was applied. Many of these cases will 
require secondary plastic repair; however the above outlined treat¬ 
ment should aid materially in obtaining a good end result. 

Dirt, powder marks, or other pigmented material required care¬ 
ful removal from facial wounds. In superficial wounds of the face 
the use of a stiff brush with soap and water may prevent tattooing, 
which is very disfiguring and impossible to remove later except 
by excision. General anesthesia was required for this procedure. 

Patients received aboard on one trip had many small pieces of 
lava embedded in the soft tissue of the face. The use of soap and 
a scrub brush did not remove the embedded particles, making it 
necessary to remove them by many hours of tedious work, but the 
results obtained justified the time spent. 

In other instances coral was found embedded in the soft tissue 
of the face and also in the antra. In an x-ray film, coral is very 
difficult to distinguish from bone. If there is an associated frac¬ 
ture with many bone chips, only careful examination of the film 
will enable the roentgenologist to differentiate the two. Coral 
may be very irritating and was removed as soon as possible. After 
removal of the large pieces, irrigation and suction was used to 
remove the remaining particles. The area involved was left open 
and a drain was sutured in place. After removal of coral from the 
antrum, the sinus was irrigated and packed open. 

Foreign bodies should be considered embedded in all war wounds 
unless proved otherwise. All patients receive roentgenographic 
examination to determine the presence of metallic foreign bodies. 
When possible the removal of a foreign body through the point 
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of entry should be done carefully before closure of the wound. 
This is much easier to accomplish early. It may be advisable, if 
the patient is not seen before a week or 10 days, to wait, and at 
a later date remove the foreign body through a clean incision and 
a more direct approach. There can be no rule in this regard. The 
location of the foreign body, the patient’s symptoms, and the dan¬ 
ger involved, are all weighed and the operator’s course governed 
accordingly. 

When there was marked loss of substance, we have sutured the 
skin to the mucous membrane after cleaning and debridement. 
Healing is facilitated by covering all raw surfaces. 

It is often possible to shorten by many months a patient’s hos¬ 
pitalization, by early repair of facial wounds. Replacing a nasal 
tip or lobe of an ear and the early approximation of lip lacerations 
may obviate the necessity of extensive reconstruction at a later 
period. Lacerations involving the lip received early attention. 
The vermilion border was approximated carefully without tension, 
with the use of fine suture. A through-and-through drain was used 
at the lower end of the wound when there was an associated com¬ 
pound comminuted fracture of the jaw. Because of the rich blood 
supply, replaced nasal tips as well as lobes of ears very often do 
well, although they may have been almost completely severed for 
hours. If there is any indication that the severed part may re¬ 
attach itself, it is well worth the time and effort to suture it in 
place. 

In a very high percentage of cases of soft-tissue wounds of the 
face there is associated trauma to the bony structures. Simple 
fractures are comparatively uncommon, occurring as a result of 
accidents due to routine work or training. These fractures are 
identical to those seen in civilian practice. 

Compound comminuted fractures .—Practically all fractures 
were of this type, ranging from slight loss of substance to very 
extensive loss of soft tissue and bony parts. There was often 
associated fracture of the zygoma and nasal bones and extensive 
damage to the paranasal sinuses and orbital walls. Basal skull 
fractures, although not always evident clinically or demonstrated 
roentgenographically, were considered present in cases of severe 
facial trauma. 

There was always a considerable amount of shock in this type 
of injury. The soft tissues were edematous and hemorrhage was 
common. Dyspnea was often associated, causing the patient much 
discomfort and apprehension. The general treatment of the pa¬ 
tient and the establishment of an airway were discussed previously. 

In severe injuries it is not considered advisable to attempt fix- 
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ation of jaw fragments, elevate malar bones, or attempt reduction 
of nasal bones until the condition of the patient has improved and 
is stabilized and edema has subsided. With the routine general 
care outlined previously, the patient as a rule showed marked 
improvement in from 48 to 72 hours. Early manipulation adds to 
the shock of the patient, excites hemorrhage, and increases the 
danger of meningitis. 

Many of the more serious jaw fractures would have been impos¬ 
sible to wire early, even were it deemed advisable to do so, because 
of the extensive loss of substance or the damage to the floor of the 
mouth, tongue, palate or pharynx. The remaining fragments in 
these cases are splinted for the first few days by the excessive swell¬ 
ing and muscle spasm. It was our experience that early interference 
was not justified. 

Simple zygomatic fractures, which were not common, were ele¬ 
vated by any one of the following accepted methods: (1) The 
Gillies method, consisting of an incision above the hairline and the 
temporal region down to the temporal muscle, and the insertion of 
a blunt instrument along the muscle and underneath the depressed 
arch. The fracture is elevated by outward pressure, the skull being 
used as a fulcrum. (2) Grasping the zygomatic bone through the 
skin with a towel clip. (3) Making a nick in the skin just below 
the normal zygomatic arch for the introduction of a curved instru¬ 
ment, such as a small curved hemostat, with which pressure can be 
directed for the elevation of a depressed fracture. (4) An incision 
in the buccal mucous membrane just over the second bicuspid and 
molar region, through which a blunt elevator may be passed un¬ 
derneath the depressed fracture. The third was our method of choice. 

Compound comminuted fractures of the zygoma, frequently as¬ 
sociated with fragmentation of the anterior wall of the antrum, 
were more often seen as a result of shell fragment or bullet wounds 
than simple fractures. A vertex-chin roentgenograph in addition 
to routine pictures, was a great aid in the diagnosis of zygomatic 
fractures. It was necessary to locate and remove foreign bodies 
before constructive work could be done. The depression of the 
floor of the orbit and flattening of the face is a very conspicuous 
deformity, which is often masked by the swelling when the patient 
is first seen. Diplopia is not always an associated finding. The 
orbital fascia acts as a hammock, maintaining the globe in its nor¬ 
mal position. Fractures of the ramus of the mandible were often 
associated with zygomatic fractures. Restricted movements of the 
mandible were the result of the depressed fragments of the zygoma 
interfering with the normal excursion of the mandible by imping¬ 
ing on the coronoid process. 
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For the restoration and maintenance of normal contour, a tight 
pack and drain were inserted in the antrum, following the manual 
manipulation of the fragments. Pieces of bone which were firmly 
attached to soft tissue were not removed. The pack and drain 
should be kept in place for 3 weeks. 

Arch bars with rubber^band traction, or whatever practical ap¬ 
pliance was necessary, were used for the reduction and fixation of 
fractures of the maxilla and mandible. Because of the types of 
fractures encountered, the operator must be prepared to devise ap¬ 
pliances which will best suit the individual patient. It can be 
readily seen that no rule can be set down to govern the early treat¬ 
ment of all types of facial fractures encountered in war casualties. 
It will no doubt be necessary, in the case of many patients for 
whom we have made appliances, to construct new appliances or 
make adjustments at a later date under more ideal conditions, and 
when the patient’s physical status has improved. 

Nasal fractures were elevated and manipulated under local anes¬ 
thesia. Vaseline gauze packings were inserted in both nostrils, and 
when necessary an external splint was applied. In cases with con¬ 
siderable loss of substance, nasal packing was inserted to main¬ 
tain an airway, and the contour of the remaining section of the 
nose restored as much as possible by an external splint. 

In the event of rhinorrhea, a minimum amount of manipulation 
was done. Both penicillin and sulfadiazine were given in all cases 
in which there was imminent danger of meningitis. More work 
than previously would have been advisable was permissible in pa¬ 
tients having adequate intake of these two drugs. It is believed 
that the danger of meningitis was minimized by the use of peni¬ 
cillin and sulfonamides. 

In conclusion, the importance of a thorough study of the pa¬ 
tient’s general condition and an evaluation of the facial trauma 
before repair is undertaken is emphasized. In severe facial frac¬ 
tures a basilar fracture should always be considered present. Early 
closure of facial wounds, with drainage, is believed to yield the best 
end results. Much time and tedious work may be required in repair 
of both soft tissue and skeletal structures, but the results obtained 
justify the effort. 
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H. EYE INJURIES IN WAR CASUALTIES 
ABOARD A HOSPITAL SHIP 


HENRY J. WISER 
Captain (MC) U.S.N.R. 

Injury to the eyelids, globe, and adnexa were seen in approxi¬ 
mately 8 percent of all casualties brought aboard this hospital 
ship in a period of 12 months. Frequently, casualties were received 
a few hours after injury, directly from the beachheads. In a few 
instances casualties had been treated by an ophthalmologist at¬ 
tached to a medical unit ashore. It was an exception to receive a 
patient aboard whose only injury involved the eye or adnexa. In 
most instances there were associated multiple wounds requiring 
prompt attention. Chest and abdominal wounds, intracranial and 
central nervous system injuries were often associated findings. 
Shock, hemorrhage, and respiratory distress were frequent emer¬ 
gencies. 

A thorough eye examination was made as soon as possible and 
treatment instituted as judgment dictated. The examination of the 
globe in many instances was very difficult because of the great 
amount of edema and chemosis of the lids and surrounding tissues. 
Often the conjunctiva was edematous and chemotic and protruded 
between the swollen lids. All medical officers examined the eyes 
of the patients under their care and requested consultation when 
indicated. Much eye pathosis is missed unless some such routine 
procedure is carried out. 

In the presence of other wounds the patient may give no indica¬ 
tion of injuries to the eyes, and external evidence of serious eye 
damage may be absent. Bedside fundus, muscle, and visual held 
examination was therefore routine. Often, due to the patient’s 
condition and the short time aboard, a complete ophthalmologic 
examination had to be left for the ophthalmologist ashore. 

Many obvious eye injuries were sent directly to the eye ward by 
the loading officer. A careful examination of the patient on the 
ward often revealed other wounds not as evident but more serious 
to the life of the patient. Too much emphasis cannot be placed on 
the thorough examination of the patient and the evaluation of his 
wounds. 

All eye casualties received roentenographic examination on ad¬ 
mission or as soon thereafter as was practicable. Foreign bodies, 
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including bullets, shell fragments, and fragments of helmet, coral, 
or lava were found in practically all cases, embedded in the lids, 
orbit, globe, or the surrounding tissues. 

Almost 100 percent of all bum cases brought aboard occurred in 
Navy personnel. Irrigation of the eyes with normal saline solu¬ 
tion and application of continuous wet saline dressings was routine 
in burns of the eyelids as soon as the patient was received on 
board. Penicillin drops, 2,000 units per cc., were instilled between 
the lids every 2 hours. Butyn and metaphen ointment was used 
for the relief of pain as necessary. After 24 or 48 hours some of 
the edema had subsided, and the crust and debris were removed 
more readily from between the lids and lid margins. Remaining 
eyelashes which were a source of irritation were trimmed. It was 
gratifying to note that in only approximately 2 percent of the 
flash bums of the lids was there any evidence of involvement of 
the cornea or conjunctiva. In the more favorable cases, after 72 
hours boric acid ointment was substituted for the penicillin in¬ 
stillations and wet dressings. The comeal epithelium regener¬ 
ated rapidly and in some instances was clear when the patient 
left the ship. 

A thorough examination of the globe is indicated in all cases of 
laceration of the lid. Shell fragments or other foreign bodies 
with sufficient force to lacerate the lid had usually penetrated into 
the orbit or globe. When satisfled by roentgenographic examina¬ 
tion and gentle probing that no foreign body was present in the 
lid or adjacent tissues, preparation for closure was made. The 
area was cleaned with green soap and irrigated with normal saline 
solution. The eyelashes and eyebrows were clipped, and conserva¬ 
tive debridement was done. A sulfonamide was dusted into the 
wound and simple lacerations were approximated with fine silk 
sutures. When deemed necessary, a catgut suture was inserted 
for drainage. The lid margins were carefully brought together 
to prevent notching by slightly everting the point of junction. A 
pressure bandage was then applied over a sterile vaseline dressing 
and not disturbed for 3 days. 

At the end of 3 days when the dressing was changed, if there 
was no evidence of infection the catgut drain was removed, the 
eye was irrigated with normal saline solution, sulfonamide pow¬ 
der was dusted over the line of incision, and another firm sterile 
dressing was applied. Sutures were removed in from 6 to 10 
days. In most cases the patients were transferred before the 
time for the removal of sutures. 

The more extensive lacerations required approximation by one 
of the indicated plastic procedures. In cases in which there was 
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a large part of the upper lid or lower lid missing, the remaining 
sections were sutured together in an attempt to minimize contrac¬ 
tures and distortion. A shield made from x-ray him was used 
to protect the exposed cornea. Plastic repair will be necessary in 
many of these cases. The main objective at this time was to pre¬ 
serve as much tissue as possible in the hope of aiding and short¬ 
ening the definitive treatment. 

Foreign bodies embedded in the conjunctiva were removed 
under local anesthesia. When many bodies were present it 
was necessary to do repeated operations. Lacerations or tears were 
irrigated and minute dirt particles removed or excised to prevent 
tattooing. The edges were then approximated with fine silk su¬ 
tures. Penicillin ointment was instilled and a pressure bandage 
applied and not disturbed for 3 days. 

In cases of nonperforating foreign bodies of the cornea, lava 
or coral was the most common multiple nonperforating foreign 
body seen. Two-percent butyn was instilled, and under the slit lamp 
the foreign bodies were removed a few each day with a knife 
needle. The pupil was dilated with 1-percent atropine and 1-per¬ 
cent neosynephrine hydrochloride. Penicillin solution, 2,000 units 
per cc., was instilled every hour and 20,000 units were given every 
3 hours intramuscularly. Butyn and metaphen ointment was used 
as necessary for pain. Hot compresses also gave much relief. The 
improvement in these patients was very gratifying. 

For superficial lacerations the eye was thoroughly irrigated, 
2-percent butyn was instilled, and the cornea was stained with 
fluorescein. When the patient’s condition permitted, a slit-lamp 
examination was done to determine the extent and depth of the 
laceration. If there was any indication of iritis, the pupil was 
kept dilated and the routine local and systemic penicillin therapy 
was instituted. When the laceration extended into the stroma, 
penicillin ointment was instilled. A firm bandage was applied over 
a vaseline gauze dressing which was not removed for 3 days. 

Perforation^ at the limbus were plugged with incarcerated iris. 
The prolapsed iris was resected and the perforation covered by a 
sliding conjunctival flap. One-half-percent physostigmine sali¬ 
cylate was instilled, and penicillin ointment and a pressure band¬ 
age v^ere applied over a sterile vaseline dressing. The dressing 
was removed in 24 hours, the eye was irrigated with penicillin 
solution, 2,000 units to the cubic centimeter, 2-percent atropine 
was instilled, and the pressure bandage reapplied. In central per¬ 
forations of the cornea with no incarceration of the iris, the pupil 
was dilated, and a conjunctival flap was used to cover the per¬ 
foration. Local and general penicillin therapy was instituted. 
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Magnetic foreign bodies in the anterior chamber were removed 
with a hand magnet through a keratome incision. Foreign-body 
forceps were used on nonmagnetic foreign bodies. The anterior 
chamber was irrigated with a solution of penicillin, 2,000 units 
per cubic centimeter in normal saline solution, and a pressure 
bandage was applied over a sterile vaseline gauze dressing. Peni¬ 
cillin was used both locally and intramuscularly in all cases of 
perforation of the globe. Sixty grains of sulfadiazine daily was 
also given by mouth for the first 3 days. The pupil was kept 
dilated. Hot compresses, salicylates, and foreign protein therapy 
were used in addition to penicillin and sulfadiazine when indicated. 

Often associated with perforating injuries of the globe were 
foreign bodies embedded in the face and neck. These were tested 
with the electromagnet, and less than 20 percent of them were 
magnetic. The Sweet localizer was used when practical. When 
excessive swelling was present, metal clips, inserted in the con¬ 
junctiva at 12 and 3 o’clock, 1 mm. from the limbus, were used 
as markers. In only two cases was a magnetic foreign body re¬ 
moved through the scleral incision. An attempt was made to 
bring the metallic foreign body forward over the ciliary body into 
the anterior chamber in four other cases, and in only one was 
it successful. Attempting to remove nonmagnetic foreign bodies 
from the globe in eyes that showed only moderate or no reaction 
to their presence did not seem justifiable. . It was evident that 
magnetic bodies were difficult to remove when there was severe 
inflammatory reaction in the globe. 

Small metallic foreign bodies deeply embedded in the orbital 
tissue were not removed. Their mere presence was no indication 
for their removal. Foreign bodies causing inflammatory reaction 
or large enough to be considered a future source of trouble were 
removed through incisions over the site of the fragment, those in 
the superior part of the orbit being reached by an incision through 
the brow, dissecting the periorbita from the roof of the orbit and 
incising meridionally. An incision over the infra-orbital ridge 
was used for removal of foreign bodies in the lower part of the 
orbit or floor. It was noted that large foreign bodies in the orbital 
tissues had, in most instances, shattered the globe, and the foreign 
body was removed at the time of enucleation or evisceration. 

Injuries to the orbital wall .—It was the rule to find the skeletal 
structure severely comminuted. Because of the edema about the 
orbit and surrounding tissues, the condition of the underlying 
bony wall could not be determined clinically. Roentgenographs 
were invaluable in diagnosis and in locating embedded foreign 
bodies. In zygomatic fractures the infra-orbital ridge and floor 
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of the orbit were depressed; unless they are elevated in the first 
week or 10 days, a marked deformity results which will later re¬ 
quire extensive reconstruction. Because of the badly comminuted 
fragments, it was often necessary to insert a pack in the maxillary 
sinus to hold the orbital ridge and floor in position. There was 
seldom an associated diplopia, the orbital fascia giving support to 
the globe. 

In fractures of the supra-orbital ridge, the frontal sinus was 
often involved. After shaving the brow and cleansing with green 
soap, conservative debridement of the soft tissue wound was done. 
Any bony fragment attached to the periosteum was not removed. 
If a foreign body was located by x-ray examination and was ac¬ 
cessible, the wound was probed and the foreign body carefully 
removed. The bony fragments were repositioned, a rubber dam 
drain was sutured in place, and the soft tissues were approximated. 
If the frontal sinus was involved, a drain was inserted and sutured 
in place. 

A fracture of the medial wall very often resulted in emphysema 
of the lids which was not detected until the swelling, resulting 
from the trauma, had subsided. Severe trauma to the orbital 
walls, especially the medial and superior walls, was considered 
a basilar skull fracture and a minimum of manipulation was done. 
The globe was ruptured or badly damaged in practically all cases 
of severe trauma to the orbital wall. Often large foreign bodies 
were lodged in the globe, in the orbit, in the paranasal sinuses, or 
in the anterior basilar fossa. Occasionally the globe was shat¬ 
tered from the explosive force of a bullet which passed through 
structures proximal to it. 

Very few immersion blast injuries were seen. Atmospheric 
blast injury, however, was quite commonly seen aboard ship, 
owing to the preponderance of Marine and Army personnel car¬ 
ried. The cornea in many instances, in addition to having multiple 
foreign bodies, showed a wrinkling of Descemet’s membrane. A 
number of patients had, in addition, hemorrhage in the anterior 
chamber. Myotics and hot compresses hastened the absorption 
of the blood in the anterior chamber. The cornea usually showed 
great improvement in 4 or 5 days. 

Ophthalmoscopic examination revealed hemorrhages in the vitre¬ 
ous body in about 5 percent of blast cases. When the fundus could 
be visualized, another 5 percent of blast injuries showed cho¬ 
roidal tears and retinal hemorrhages. There was very little inflam¬ 
matory reaction in these cases. The pupil was dilated, hot com¬ 
presses were applied and symptomatic treatment was instituted. 
Blast concussion patients were kept as quiet as possible under 
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existing conditions and restricted to bed. Intracranial hemor¬ 
rhage is always a possibility in patients suffering from concussion 
or blast injuries. This was found in two autopsies done aboard 
ship. 

Enucleation or evisceration was done as judgment dictated. It 
was often necessary to probe deep in the orbit for a large metallic 
foreign body following enucleation. If the foreign body was small 
and not too easily located, it was not thought advisable to increase 
the trauma to orbital tissues by unnecessary exploring. Often the 
extra-ocular muscles and orbital fascia were lacerated and the 
anatomic outline of the orbit was distorted. An attempt was made 
to preserve as much tissue as possible to insure a good stump for 
a prosthesis. 

Three cases were seen which were nearly identical, each the 
result of a sniper bullet. The point of entrance in all three cases 
was the left temporal region and the exit through the right orbit. 
All three patients had marked intra-ocular hemorrhage in the 
left eye, the pupil was dilated, and there was no light perception. 
The right orbit and globe were shattered. In one of the three 
there was rhinorrhea, and x-ray exaipination revealed air in both 
lateral ventricles. The rhinorrhea ceased in 5 days and a roent¬ 
genograph at that time showed a reduction of air in the ventricles. 
All three patients received penicillin and sulfonamide therapy, 
and their general condition was improved when they were trans¬ 
ferred. The prognosis for vision in all three cases was very poor. 

On one of our last trips a patient was brought aboard who had 
been struck in the right eye by a snake. The right side of his face 
was tense, swollen, and extremely painful. He had a rapid pulse 
and a temperature of 104°F. on admission. There was mucopuru¬ 
lent discharge between the swollen lids. Continuous magnesium 
sulfate compresses were applied and penicillin and sulfonamide 
therapy was instituted. His general condition improved, and the 
swelling subsided in 3 days sufficiently to examine the globe. The 
globe was ruptured and soft, the anterior chamber was-collapsed, 
and the cornea was opaque. An enucleation was done on the fifth 
day, and the postoperative course was uneventful. 

Sodium pentothal was used on all cases requiring a general 
anesthetic. Intranasal oxygen was given throughout the course 
of anesthesia. Nikethamide was kept on hand for immediate use 
if necessary. Sodium pentothal prewed very satisfactory and there 
were no complications. 

In war casualties, irreparable damage to the globe occurred in 
a very high percentage of cases. Enucleation or evisceration of a. 
shattered globe was done without delay when there was any ques- 
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tion of danger of a sympathetic ophthalmia. All effort, however, 
was made to preserve a globe which showed no inflammatory 
reaction and which it was consid^ed safe to retain. 

The patients were aboard from 3 days to 2 weeks. Penicillin 
and sulfonamide therapy and early definitive treatment accounted 
for the gratifying results obtained in some of the cases which we 
were able to follow long enough to draw conclusions as to the end 
results. 


I. EMBARKATION AND DISEMBARKATION 
OF HOSPITAL SHIP PATIENTS 

RUDOLPH B. TOLLER 
Commander (MC) U.S.N.R. 

This report deals with a function in the operation of a hospital 
ship that may be taken for granted; namely, the embarkation and 
disembarkation of patients. The importance of this function 
really becomes evident when it is necessary to admit a large num¬ 
ber of patients in a short time, such as this ship experienced dur¬ 
ing the campaigns in the Marianas, Palau, Iwo Jima, and Okinawa. 
It was only through previous organization that speedy admission 
of patients could be accomplished. 

Every person connected with loading had to be trained to know 
his particular duties. The loading plan had to be simple. It was 
based on the principles of safety to the patient, and speed with¬ 
out disorder or confusion. The plan also had to be elastic enough 
to meet any situation that might arise. In our experience differ*- 
ent situations arose on almost every occasion; however by making 
minor modifications the basic plan was adaptable to the situation. 
During the Palau campaign 600 patients were admitted in a little 
more than 4 hours. 

In the operation of this plan the admitting officer, who is re¬ 
sponsible to the senior medical officer, holds a key position. His 
duties are the reception, distribution and evacuation of patients. 
It is his duty to see tiiat safety precautions are carried out and 
that the patient will suffer no furtiier injury while being brought 
aboard; he does this by advising and supervising stretcher bearers. 
He distributes patients to the wards best adapted to care for their 
particular injuries, and he expedites the handling of the seriously 
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wounded patients, having them promptly sent to a ward. He must 
anticipate any condition that may arise during a combat operation 
and be prepared to meet it without delay. 

This ship had permanent bunk space for 409 patients, but under 
usual operating conditions between 500 and 600 patients were 
received. The additional load was cared for by cots and by adding 
bunks on the decks. The permanent bunk spaces were divided 
into wards, each ward caring for certain types of patients. There 
were sick officers’ quarters; surgical, eye, ear, nose and throat, 
orthopedic, medical, genito-urinary, neuropsychiatric, and isola¬ 
tion wards. The additional space on the decks was used for am¬ 
bulatory patients. 

Prior to loading, an estimate was made as to the size of the 
prospective load. This depended upon the urgency of the situ¬ 
ation and climatic conditions. No information was ever available 
as to the number and types of casualties. It was necessary to be 
prepared to meet any type of situation, and therefore certain 
wards were designated to care for the overflow from any given 
ward. Consideration was always given to wards adjoining each 
other; for example, if a large number of orthopedic cases were 
admitted, the medical wards adjoining were used to take care of 
the overflow, and if further space was required, the genito-urinary 
wards on the same deck were used for orthopedic patients. 

The number of patients that a ship can transport is limited by 
the size of the ship and the facilities available. It is very impor¬ 
tant to know at all times the exact number of bunk spaces that 
can be fllled and the exact location of each bunk. Before loading, 
a ticket, the size of a theater ticket, was prepared, one ticket repre¬ 
senting each bunk. On each ticket was printed the ward and bunk 
designation. Blue tickets designated lower bunks, pink tickets 
upper bunks, salmon-colored tickets, cots, and white tickets bunks 
on the deck. The tickets were carried in a box and sorted by 
wards. 

Thus when a patient came aboard, the admitting officer would 
make a quick diagnosis; make a ward and bunk assignment, and 
give the corresponding bunk ticket to the patient. In addition to 
having an accurate count on available bunks at all times, stretcher 
bearers were advised as to the patient’s ward assignment. No 
patient left the deck until he had been given a bunk assignment. 
Once a bunk assignment had been made, no patient would be trans¬ 
ferred to another ward without first notifying the admitting 
officer and by making the necessary ticket exchange, or until the 
ship was fully loaded. 

In actual loading, patients were brought aboard while the ship 
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was at anchor or when another ship came alongside. At no time 
were docks or piers available. Patients were brought to the ship 
in small boats, and came aboard either over two gangways or by 
hoist. The first method was quicker, and more often used. The 
loading detail was composed of members from all divisions of 
ship’s company, under the supervision of a chief pharmacist’s mate 
who supervised the handling of patients and kept traffic moving. 

In this detail one important group was the boat crew. It con¬ 
sisted of a group of husky men who would enter each boat that 
:»me alongside. They worked as a coordinated team in passing 
the stretcher patient from the boat to those waiting on the gang¬ 
way. 'These men were experienced and became very adept in 
handling stretcher patients in all types of weather. Once the 
patient arrived on deck, and after his bunk assignment was made, 
he was interviewed by a hospital corpsman, who gathered certain 
pertinent information for admission puri)oses and for compiling 
a sailing list. This caused only a minimal delay in getting the 
patient to the ward and we found that obtaining this information 
on the deck was more satisfactory than after the patient reached 
the ward. Furthermore, as at all times the admitting officer and 
record office knew exactly who was on the ship and to which ward 
he had been sent, there was no danger of missing a patient. In 
the event a disturbed psychotic patient or a seriously wounded 
patient came aboard, a recorder accompanied the patient directly 
to the ward and admission procedures were carried out in the 
ward. 

Wounded men carried very little baggage or personal effects; 
however a property man removed all baggage, -large souvenirs, 
pistols, rifles, ammunition, helmets and the like, and marked them 
with the patient’s name for storing in trunk holds. Government 
property which was of no further use to the patient, was returned 
to the beach. As rapidly as stretchers and blankets could be re¬ 
turned from the wards, they were sent back to the beach. 

The admitting office made a diagnosis adequate for an intelli¬ 
gent bunk and ward assignment, as very few health records ac¬ 
company patients, and usually the battle tag carries only a brief 
description of the wound. The answer to the question “What is 
your trouble?" and a brief examination was usually all that was 
required. Other factors often determined the bunk assignment, 
and the more serious injury always took precedence when several 
wounds existed at the same time. Eye wounds were always sent 
to eye, ear, nose and throat wards and disturbed psychotic pa¬ 
tients were always taken directly to the neuropsychiatric ward. 

Disembarkation .—^While removing and transporting patients 
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from a combat area, the purpose of the ship was to embark as 
many patients as possible for treatment and further transfer. 
This meant that due to time limitations, almost all patients were 
transported to a hospital in a rear area; very few returned to duty 
at the place of loading. This was dependent upon local policy. 

As in embarkation, the discharge of patients had to be orderly. 
Certain procedures were carried out. Two days before the ex¬ 
pected time of arrival, a survey was made of all patients on the 
ship, and they were separated according to branches of service. 
Each ward submitted to the record office a list of patients for each 
branch of service, which was further divided into: Mental, re¬ 
straint ; mental, restricted; mental, ambulatory; and stretcher. A 
message was prepared from this data and sent to the receiving 
activity. The record office prepared a list of all patients accord¬ 
ing to class. A tag to be attached to the left wrist was prepared, 
giving name, rate, diagnosis, and class for each patient. 

On arrival in port, medical officers from the receiving facility 
would come aboard to determine the most convenient method for 
unloading. Usually ambulatory patients left first, followed by 
stretcher patients and those in the mental classification, restraint 
and restricted. As each patient left the ship a section of the wrist 
tag was removed. This was immediately checked against the list. 




ADVAirrACES OF GLOBIN mSUUN 

Globin insulin is as good or better than protamine zinc insulin 
in the moderately severe diabetic, requiring one large dose of 
protamine zinc insulin for proper regulation. It may be of ad¬ 
vantage in those cases exhibiting allergfic reaction to protamine 
and in those subject to nocturnal hypoglycemia. Globin insulin 
did not show such uniformly good results in the more severe 
diabetics in whom separate injections of protamine and regular 
insulin are necessary. However it is worth a trial in such 
patients, in the attempt to eliminate extra injections of insulin. 
Six of ten patients required less globin than protamine for satis¬ 
factory diabetic control. The other four cases were regulated 
with the same dose of both types of insulin. Of 6 patients stabil¬ 
ized with protamine and regfular insulin, only 2 were able to 
secure similar regulation with globin insulin alone.— Trasopp, 
A.; Borden, C.; and Mintz, S. S.: Globin insulin: clinical study. 
Am. J. Dige; t. Dis. 12: 313-315, September 1946. 
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PNEUMOROENTGENARTHROGRAPHY AS A DIAGNOSTIC 
AID IN INTERNAL DERANGEMENTS 
OF THE KNEE 


JOHN B. BUTTS 
Commander (MC) U.S.N.R. 
and 

JOHN T. MITCHELL 
Commander (MC) U.S.N. 

The injection of air into the knee joint as a contrast medium 
for the roentgenographic visualization of intra-articular struc¬ 
tures is not a new procedure. Controversy, however, over its 
value as a diagnostic adjunct is still open among orthopedists and 
roentgenologists. 

Realizing the limitations of air as a contrast medium, but also 
further recognizing that up to the present there is not a superior 
substitute, the authors proceeded to develop a technic of air injec¬ 
tion and stereoscopic x-ray views of injured knees for the purpose 
of aiding in the differential diagnosis of internal derangements of 
the knee joint. 

A series of 50 patients have been injected during the period 
from 1 June 1943 to 1 June 1944. Of these, 24 have been operated 
upon, with verification of the x-ray diagnosis in 18, thus estab¬ 
lishing a 75-percent rate of diagnostic accuracy. 

Diagnostic problems in and around the knee joint are usually 
divided into t\vo main classes, external and internal derangements. 
External derangements of the knee joint include pre- and para¬ 
patellar bursitis, Osgood-Schlatter disease, rupture of the quadri¬ 
ceps tendon, fracture of the patella, hypertrophy of the retropa¬ 
tellar fat pad, Pellegrini-Stieda disease, strain of the internal or 
external lateral ligaments, popliteal space cyst, and tear or rup¬ 
ture of the capsular ligament. 

Patellar fracture, Pellegrini-Stieda disease, and Osgood-Schlat¬ 
ter disease may be diagnosed by the usual flat roentgenograms. 
The other conditions may be diagnosed without the use of air 
injection, except hypertrophy of the retropatellar fat pad. In this 
condition air injection and air arthroroentgenograms are helpful. 

The internal derangements comprise hypertrophic synovitis, 
tear or rupture of synovial membrane or of the cruciate liga¬ 
ments, injury to the semilunar cartilages, fracture of the tibial 
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spines or intra-articular fracture of the tibial plateau, and osteo¬ 
chondritis dissecans. Traumatic synovitis and hemarthrosis, 
which may be primary or arise as complications of any of the? 
aforementioned conditions, also are included. 

Flat roentgenograms are of value in the diagnosis of tibial and 
tibial spine fracture, and of most cases of osteochondritis disse¬ 
cans. Injuries to the semilunar cartilages have been successfully 
diagnosed in this manner by many orthopedists and roentgenolo¬ 
gists. 

The authors believe, however, that the use of air as a contrast 
medium for x-ray visualization has a definite and positive value 
in the diagnosis of injuries to the semilunar cartilages, in hyper¬ 
trophic synovitis, in hypertrophy of the retropatellar fat pad, and 
in the establishment of a differential diagnosis in cases of per¬ 
sistent or recurrent sjmovitis or hemarthrosis. 



1. Redundancy and hypertrophy of the synovial membrane in the 
intra-articular space is readily observed in this case. 


Procedure .—Of the patients operated, 6 had symptoms less than 
a month, whereas in the remaining, symptoms had existed from 5 
to 15 years. The patients’ ages ranged from 18 to 49 years, with 
an average age of 30 years. All cases were associated with a his¬ 
tory of an injury to the involved knee at some time in the past 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 




JANUARY 1946] 


ARTHROGRAPHY—BUTTS AISTD MITCHELL. 


79 


and generally with an aggravation of the old injury prior to the 
patient’s admission to the hospital. After taking a history of the 
injury, flat x-ray films in the anteroposterior and lateral views 
are taken. If after this procedure the diagnosis is still in doubt, 
air is injected into the knee joint and x-ray stereograms made. 

Patients with traumatic s 3 niovitis or hemarthrosis were injected 
only after a conservative treatment had failed to prevent recur¬ 
rence, and when it was believed that the cause of recurrence was 
an internal derangement which had not been determined. 

Three cases are cited as illustrations of the type in which the 
air arthroroentgenogram should have a definite diagnostic value. 

CASE REPORTS 

Caae 1 .—A 34-year-old fireman, first class, was admitted to the hospital 
with an injury of the right knee sustained while jumping a hurdle. The 
patient stated he jumped tiie hurdle with his right knee in right-angle fiexion 
and landed on his right foot with his knee still in fiexion. This caused a snap 
and pain in his right knee, sufficiently severe to make him fall. He further 
maintained that he had injured the same knee while playing football 12 years 
before and had had intermittent bouts of pain in the knee for a number of 
years, but he had been symptom free until the present time. 

On physical examination the right knee joint was foxind to contain a 
small amount of fiuid. There was definitely localizable tenderness over the 
medial aspect of the joint immediately over the cartilaginous attachment. 
Extension was of full range. Flexion was limited by 10 degrees. There was 
no abnormal anteroposterior or lateral mobility. There was moderate quadri¬ 
ceps atrophy, the circumference of the right thigh being 1 inch less than 
the left. 

The fluid was aspirated from the joint cavity and a pneumoarthroroentgeno- 
gram made. This was rather inconclusive as it did not rule out a possible 
derangement of the medial cartilage. The patient was treated conservatively 
with daily quadriceps exercises for 2 months without return of joint fluid 
and with improvement in his quadriceps. However he maintained that he felt 
stnnething continually catching in his joint and was fearful of the joint 
locking. 

Arthrotomy was done and a markedly hypertrophied synovium was found, 
with intact cartilages and cruciate ligaments. The retropatellar fat pad, 
however, could not have impinged between the joint surfaces. 

In retrospect a review of the roentgenograms in this case gives 
a fairly good x-ray picture of the redundant synovium found at 
operation. It is believed that had we had more experience in deal¬ 
ing: with knee injuries and with the interpretation of aeroroent- 
genograms at this time, operation would not have been attempted. 

Case f.—A 80-year-old fireman, first class, was admitted following an 
injury to his right knee sustained by twisting his knee while stepping off a 
concrete form. There was no history of previous injury. 

The diief complaint was of pain in the medial aspect of the knee joint, 
which was greatly aggravated on motion. 


Digitized b'> 


Google 


Original from 

UNIVERSITY OF CALIFORNIA 



80 


NAVAIj medical bulletin 


[VOL. 46, NO. 1 


Physical findings were essentially negative except for slight swelling and 
tenderness localized over the medial aspect of the joint. The knee was 
bandaged with a layer of thick cotton, and an elastic bandage was applied. 

The day following admission a mass could be palpated in the popliteal 
space. This mass increased in size so that after several days it became about 
3 cm. in diameter. One week after admission a cyst resembling a ganglion 
was removed from beneath the tendon of the medial head of the gastrocnemius 
muscle. There was no communication between the cyst and the joint cavity. 
Convalescence was uneventful and the patient was out of bed on the fourth 
postoperative day. 

On the second day out of bed the patient was observed to have a moderate 
amount of intra-articular fluid. This fluid was aspirated and found to be 
clear synovial fluid. The knee was rebandaged and the patient returned to 
bed with quadriceps exercises for about 10 days, at which time an arthroro- 
entgenogram was made. This revealed a longitudinally split medial cartilage 
with the medial portion displaced medially and posteriorly. At operation a 
longitudinal split through the cartilage, with the medial portion displaced 
to the center of the joint, was found. A medial menisectomy was performed. 



2. A break in the continuity of the medial articular cartilage 
may be observed at the point marked with an arrow. 


This case is being reported because it is believed that in view 
of the existence of the popliteal space cyst, an arthroroentgeno- 
gram taken at the outset would have been of definite value as a 
diagnostic procedure not only as to the presence of intra-articular 
injury but also to show whether or not the popliteal space cyst 
communicated with the joint cavity. 
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Case S .—A 31-year-old carpenter’s mate, third class, was admitted with a 
history of a knee injury sustained while wrestling 3 weeks previously. The 
patient stated that the injury resulted from an outward twist of the knee. 

On admission there was obviously fluid within the knee joint. Aspiration 
revealed a hemarthrosis. This recurred on three occasions over a period of 
several weeks. Arthroroentgenograms were made without a definite diagnosis. 

Operation revealed a markedly thickened and reddened synovium with a 
posterior tear. A postoperative review of the x-ray films did not shed any 
light on the preoperative x-ray interpretation. 

Aspiration technic .—Preparation is done on the x-ray table, 
observing the same general aseptic technic as that followed for 
simple aspiration of the joint. After local skin and subcutaneous 
anesthesia, a V/^- or 2-inch 20- or 22-gage needle is introduced 
into the joint, the route lateral to the patellar ligament being used 
unless greater damage is suspected in the lateral cartilage, when 
the medial approach is employed. Landmark reference to routine 
knee films was found useful in facilitating entrance within the 
capsule. However with the knee flexed between 20 and 30 degrees 
a soft spot may be palpated in the interarticular space either 
medial or lateral to the lower portion of the patella almost on a 
level with the patellar tendon. A needle may be inserted at this 
point and directed upward and medialward or lateralward toward 
the intercondylar notch, depending on whether the needle is intro¬ 
duced on the medial or lateral aspect of the patella, so that ready 
access is had to the joint cavity with a minimum possibility of 
encountering joint surfaces with the sharp needle point. 

A 20-cc. s 5 Tinge with a small sterile cotton filter at its needle 
outlet is used. Little resistance to the plunger is noted when the 
needle is within the joint, unless fluid is encountered, in which 
case this is aspirated as completely as possible. 

COMMENT 

In our cases the amount of air necessary to separate properly 
the tissues and fill the joint space varied considerably, depending 
upon the size and habitus of the patient, intercommunication and 
size of tbe bursae, presence of small amounts of fluid, and other 
factors. 

Roughly from 60 to 150 cc. was necessary. The most reliable 
signs for determining satisfactory inflation were palpation and 
noting the back pressure raising the plunger of the syringe. This 
is the usual point at which the patient complains of slight pain. 
If the pressure seems insufficient after removal of the needle, an 
elastic bandage around the thigh above the knee will express the 
air out of the suprapatella bursa into the joint. 

X-ray factors are determined in the same manner as for routine 
knee roentgenograms according to the thickness of the part. A 
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40-inch distance (tube film) with vertical (long axis of knee) tube 
shift of 2^ inches for the stereo films was employed, making one 
lateral and both anteroposterior (dorso, ventral) and postero- 
anterior stereo projections, with the rays paralleling the tibial 
articular surface. With careful positioning, 5- by 7-inch films are 
used in par speed casettes. Results with the Potter-Bucky dia¬ 
phragm were somewhat more satisfactory than when using a non¬ 
grid technic. 

Both sets of stereo films may be set up together for viewing 
without changing adjustment of the stereoscope. There were in¬ 
definite conclusions and unsatisfactory visualization in several 
cases due to improper technic, such as too little air within the 
joint, the presence of fluid, or extravasation of air into the over- 
lying soft tissues. Glood results, however, were usually obtained 
after allowing about a week’s interval and repeating the procedure. 

Complications .—^Among the complications the following are 
listed: 1. Air embolism has to be considered and guarded against. 
None of the patients in the present series have shown any of the 
signs or s}nnptoms suggestive of air embolism. This condition may 
be avoided by adhering to a rigid technic and by being sure at all 
times that the needle point has not entered a blood vessel. If it is 
found that the needle has entered a vessel, no air should be injected, 
and the procedure should be discontinued. Localized pressure 
should then be continuously applied at the site at which the needle 
point has entered the vein. 

2. Infection may be guarded against and should be avoided by 
adhering to a strictly aseptic technic in all cases and by never in¬ 
stituting this procedure on a knee acutely inflamed. 

3. Possible injury to the articular s 3 movium or cartilage. This 
should be mentioned merely in passing, as with gentleness in in¬ 
serting the needle and directing the point toward the intercondylar 
notch, no damage should be done. 


CONCLUSIONS 

1. The procedure of injecting air into the joint has a definite 
value as a diagnostic adjunct in those cases of injury to nonradi¬ 
opaque structures within the knee joint, as is evidenced by 75- 
percent diagnostic rate accuracy in 25 operated cases. 

2. Cases in which this procedure is of value as an aid in diag¬ 
nosis should be carefully selected. Only patients with suspected 
injury or damage to nonradiopaque structure within the knee 
joint, on which a clinical diagnosis cannot positively be made, 
should come within the scope of this procedure and the procedure 
should never be carried out on an acutely inflamed joint. 
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EFFECT OF BITE-WING ROENTGENOGRAMS 
ON NAVY DENTAL EXAMINATION 
FINDINGS 


JAMES M. DUNNING 
Lieutenant Commander (DC) U.S.N.R. 
and 

GEORGE W. FERGUSON 
Lieutenant Commander (DC) U.S.N. 

A previous study on this station (J) has demonstrated that the 
midshipmen at the U. S. Naval Reserve Midshipmen’s School, New 
York, when compared with other available groups, show an aver¬ 
age cumulative dental caries experience, but a very low incidence 
of tooth loss. This study was based on quick explorer examinations 
and was therefore roughly comparable to studies of other examina¬ 
tions similarly made. It was designed to give the dental life expe¬ 
rience of the group in terms of teeth decayed, missing, or filled, 
and particularly to evaluate the efficiency of past dental treatment 
within the group in terms of the control of tooth loss. Only second¬ 
arily was the study designed to give current needs for dental treat¬ 
ment, as the conditions under which examinations were made ren¬ 
dered them probably inaccurate in the listing of early lesions of 
caries, especially proximal lesions. 

In order to measure the efficacy of explorer examination technic 
and to study means of improving the examinations, midshipmen 
from several entire sections chosen at random from the nineteenth 
and twentieth classes, a total of 100 men, were given careful re¬ 
examination by explorer supplemented by one pair each of pos¬ 
terior bite-wing roentgenograms. Tallies were made of the total 
number of caries in each mouth and of the posterior proximal 
lesions in each mouth (distal of the cuspid and posteriorly) at the 
following times: (1)’ At the time of the latest previous dental 
examination found in the midshipmen’s health records (some of 
these examinations had been made at V-12 training stations, and 
some on arrival at this station); (2) at the time of the test explorer 
examination found in the midshipmen’s health records (some of 
genograms alone; and (4) after a combination of roentgenogra- 
phic^and explorer findings, followed by recheck at the chair when 
deemed necessary. 

The average time between the previous examinations and the 
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ENAMEL DEFECTS 
NOT TABULATED 

1. Diagrammatic representation of proximal lesions as evi¬ 
denced in roentgenogram, tabulated and not tabulated. 

test examinations proved to be lOV^ months for the group as a 
whole. In tabulating data from the roentgenograms, enamel de¬ 
fects (as shown in the accompanying illustration) were not tabu¬ 
lated, but any radiolucency was noted which indicated a cavity 
penetrating to the dentine. Radiolucencies which involved signifi¬ 
cant areas of the dentine itself and suggested the possibility of early 
pulp involvement were not only tabulated but marked “urgent.” 

The accompanying graph shows the result of the tabulation of 
findings. The midshipmen’s original examinations, corrected to 
remove lesions subsequently treated, gave a total of one lesion per 
person, of which 0.3 were posterior proximal lesions. Two addi¬ 
tional lesions per person were added to the column in which these 
examinations were tabulated, to represent as nearly as possible 
the expected new caries lesions within the period between the or¬ 
iginal examination and the test examination. No exact figures for 
this increment could be obtained, since most caries studies are done 
in terms of either teeth or surfaces rather than lesions, but data 
from examinations of draftees as reported by Klein (;8) and from 
figures from the Metropolitan Life Insurance Company (5) gave 
grounds for assuming a rate of approximately two lesions per year 
for men 21 or 22 years of age. 

The test examination by explorer alone gave an average of 3.6 
lesions per person; 1.3 of these were posterior proximal lesions. 

The roentgenograms, considered by themselves, showed 3.4 pos¬ 
terior proximal lesions per person. No attempt was made to tabu¬ 
late caries lesions other than proximal from these pictures. 'The 
combination of the test explorer findings and the roentgenographic 
findings gave 6.4 lesions per person, of which 4.0 were po^rior 
proximal. 

In the entire mouth the use of two bite-wing films increased 
findings of dental caries by 78 percent over the findings by ex¬ 
plorer alone. Considering the posterior proximal areas separately. 



(URGENT) 


DENTINE LESIONS 
TABULATED 
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LESIONS 



0RI6INAL TEST TEST 

EXAMINATION EXAM. EXAM. 

(EXPLORER (EXPLORER 
ONLY) AND X-RAY) 

2. Lesions of dental caries found per case among 100 unselected mid¬ 
shipmen from U.S.N.R. Midshipmen’s School, New York City. 

the bite-wing examination yielded an increase of 215 percent, or 
315 cavities found by bite-wing plus explorer examination where 
only 100 would be found by explorer alone. A fairly large number 
of enamel defects were also seen in the bite-wing hlms, but were 
not tabulated because of the lack of urgency of such cases, because 
of the fact that some of the lesions might be arrested, and finally, 
because of the feeling of many dental operators that defects as 
small as these, not confirmable by explorer, do not warrant opera¬ 
tive intervention. 

With a view to evaluating those cavities needing immediate at¬ 
tention in order to avoid pulp disease and loss of teeth in the near 
future, the “urgent” posterior proximal lesions were separately 
tabulated as stated. Ninety-eight such lesions were found, or al¬ 
most exactly one per person. Of these 98, thirty-nine were found 
by explorer first and the other 59 by roentgenographic examina¬ 
tion alone. This finding radically altered our previous concept as 
to the ability of the explorer to detect deep caries lesions, and 
leads to the conclusion that the use of roentgenograms is war¬ 
ranted, even when operative dentistry of only the most urgent 
nature can be undertaken. 

This increase in diagnosis of caries as the result of employing 
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bite-wing roentgenograms is ’corroborated by a study made of 
cadets at the U. S. Coast Guard Academy, New London, Connecti¬ 
cut, by Arnold, Dean, and Singleton (.4). One hundred eighty- 
eight cadets of a mean age of 19.5 years were examined clinically 
and then with a set of 4 posterior and 3 anterior bite-wing hlms. 
These films added 3.6 new surfaces or areas to the caries experi¬ 
ence of this group upon one occasion, and 3.3 surfaces or areas 
upon another occasion. Further corroboration of the value of the 
bite-wing method is found in unpublished data from the Metropoli¬ 
tan Insurance Company in 1939 (5) in which 100 cases were tabu¬ 
lated in a manner almost exactly similar to the present study. In 
these cases an increase of 26 percent was registered for the mouth 
as a whole, and an increase of 64 percent in the posterior proximal 
region alone. The smaller increase in this instance may possibly 
be due to the fact that explorer-examination was performed with 
at least two explorers and immediately following dental prophy¬ 
laxis. The pressure of time, also, was almost undoubtedly less. 

The value of bite-wing roentgenograms in detecting lesions ur¬ 
gently in need of treatment is brought out strongly by White (tf) 
in a study of 800 aviation cadets. One pair of posterior bite-wing 
films revealed 4.4 lesions per cadet, of which 1.4 extended half the 
distance or more from the dento-enamel junction to the pulp and 
“required immediate attention.” The number of posterior proxi¬ 
mal lesions found by explorer is not stated, but the inference is 
made that this number was small. 

As a matter of interest and to test the validity of the previous 
study <i), the total number of decayed, missing, or filled teeth per 
person (DMF teeth) was tabulated both at the time of the original 
dental examination and at the time of the final combination of 
bite-wing and test explorer findings. The original DMF total was 
11 and the final DMF total was thirteen. This small increase of 
only 18 percent gives reason for believing that studies made from 
explorer examinations are not seriously inaccurate when used to 
show life caries experience in terms of decayed, missing, or filled 
teeth. It is not only possible, but frequently the case, that addi¬ 
tional proximal lesions will appear on a tooth already bearing an 
occlusal filling. These proximal lesions are important from the 
standpoint of treatment, but do not alter the DMF count for the 
patient’s mouth in any way, as the tooth is already listed as filled. 

SUMMARY AND CONCLUSIONS 

A series of test examinations on 100 unselected midshipmen 
from the U. S. Naval Reserve Midshipmen’s School, New York 
City, showed 3.6 caries per person by explorer alone and 6.4 by a 
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combination of explorer method and two posterior bite-wing roent¬ 
genograms. The bite-wing iihns gave an increase of 78 percent 
over the explorer method alone for the mouth as a whole, with an 
increase of 215 percent in the posterior proximal region. One prox¬ 
imal lesion per person appeared to approach the pulp closely enough 
to require immediate attention. Of the total of 98 such “urgent” 
lesions found, only 39 were recognized by explorer alone. Other 
studies by different authors corroborate not only the substantial in¬ 
crease in diagnosis of proximal lesions when bite-wing roentgeno¬ 
grams are taken, but also the fact that many, if not a majority, of 
lesions endangering the pulp will remain unnoticed if such roent- 
genographic examination is not made. 

These findings lead to the suggestion that dental roentgenogra- 
phic examination to the extent of one pair of bite-wing films be 
made on every man entering the United States Navy, whether in 
commissioned or enlisted status, at some stage in his induction or 
training. It is also suggested that men now in service receive such 
an examination as soon as may be conveniently possible, except in 
cases (usually among older men) where all posterior proximal 
tooth surfaces have been filled or lost. 

The findings from each pair of roentgenograms should be en¬ 
tered on the record of first dental examination on Form H-4, and 
under Remarks a symbol such as “BWXR” or a rubber stamp 
legend such as “Posterior bite-wing roentgenograms taken and 
findings recorded, date.” should be made. 

When necessary treatment cannot be completed at the station 
where the roentgenograms were taken, arrangements should be 
made to staple the films, with or without an envelope to contain 
them, directly to the man's health record jacket. This procedure 
will aid dental offieers at subsequent stations. 

If doubt is felt as to the wisdom of routine roentgenographic 
procedures for large groups of Naval personnel at a time of film 
shortage, it should be remembered that only 4 square inches of 
film are required per patient and that many dental needs can be 
met by the use of salvaged medical film as suggested by White. 
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METHOD OF SUPPLYING ADEQUATE AIR TO PATIENTS 
DRAPED FOR EYE OPERATIONS 

Effective draping for eye operations necessarily embarrasses 
the air supply to the patient, and frequently more of the opera¬ 
tive field than is desirable must be exposed in order to provide 
for comfortable breathing. The problem has been met in the fol¬ 
lowing manner. 



Perforated rubber tubing, %-inch in diameter, is fastened 
across the patient's chin. One end of the tiibing is sealed; the 
open end is connected to the air stream from the air pump. The 
perforations arc placed over the chin and directed upward toward 
the nose. The closed end of the tube is fitted with a metal ring. 
A strip of hernia tape extends from this ring, around the back of 
the neck, and is tied loosely to the opposite arm of the tubing. 
The patient is then draped for operation in the usual manner. 
The force of the air current may be regulated from the machine. 
This device has been given an extensive clinical trial, and has 
proved itself a source of satisfaction to both patient and oper¬ 
ator.— Richmond, L., V-12, U.S.N.(H), and Friedman, B., Com¬ 
mander (MC) U.S.N.R. 
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SEVENTY-EIGHT HUNDRED SCARLET FEVER PATIENTS 

JOHN C. McMILLAN, JR. 

Commander (MC) U.S.N.R. 

The contagious section of the Mclntire Unit, U. S. Naval Hos¬ 
pital, Great Lakes, Ill,, and nearby dispensaries, received 7,836 
cases of scarlet fever from 1 January to 1 June 1945. The patients 
originated largely among recruits and service schools in the im¬ 
mediate vicinity and in Chicago. 

In previous winters it has been common to have a moderate in¬ 
cidence of streptococcal disease. Such was the situation in the sea¬ 
son of 1944-45 until the second week in January when the intake 
rose sharply and persisted high until summer. There was a coin¬ 
cident increase in pharyngitis without rash and in sinusitis and 
otitis media. The epidemiologic unit of the Naval Training Cen¬ 
ter identified the common organisms as Group A streptococci— 
Types 17, 3, and 19. 

It is of interest that these types were prevalent in an outbreak 
at the Farragut, Ida., station in the late winter cf 1943-44. 
The possible relationship of the local outbreak to that in the North¬ 
west is under study by the epidemiologic unit. At the time of 
the sharp increase in the incidence of streptococcal disease most 
barracks personnel in the area were on a standard sulfadiazine 
prophylaxis program. The sulfa-resistant character of the strep¬ 
tococci was further demonstrated by laboratory methods under the 
direction of the National Naval Medical Center. 

All patients on admission were placed on the usual treatment 
measures for acute infectious and toxic diseases. Those who were 
quite “toxic,” those with a fever over from 101.5° to 102'^ F., and 
those with a membranous sore throat and those with any complica¬ 
tion or extension such as otitis, cervical adenitis, or pneumonitis 
were given penicillin intramuscularly. The usual dose was 20,000 
units followed by 10,000 units every 3 hours until fever free. Any 
patient with a hemoglobin under 80 percent who was quite ill was 
given a transfusion of convalescent citrated blood (500 cc.). 

Convalescent serum was produced in adequate quantities by the 
latter part of February to make it available for most patients on 
admission. It was subsequently given intravenously in 50-cc. 
doses on the admission of all but those with very mild infections. 
Unfortunately for the purposes of statistical analysis the time of 
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the greatest use of the convalescent serum was coincident with an 
apparent decrease in the virulence of the organism. 

A review of 1,000 patients discharged in the last 3 weeks of 
March showed that 66 percent of patients who were started on 
routine ward measures because of the apparent mildness of tiie 
infection had fever after the fifth day. Those who were judged to be 
moderately or severely ill and who were therefore started early on 
penicillin had no more frequent elevation of temperature after the 
fifth day than the milder group. Forty-one percent of those re¬ 
ceiving convalescent serum on admission had temperature eleva¬ 
tion after the fifth day, and of those who were severely affected and 
who received both penicillin and convalescent serum on admission, 
44 percent had fever after the fifth day. 

Five patients died of complications. One of these, not subjected 
to autopsy, appeared to have died of edema of the glottis. Three 
had pneumonia. One died quite unexpectedly on the twenty-first 
day, having been symptom free for 5 days, with postmortem find¬ 
ings of toxic myocarditis and hepatitis. 

Most complications responded to several days of penicillin ther¬ 
apy. In February, when the average census of scarlet fever 
patients was about 1,700, the wards contained patients with com¬ 
plications in the following approximate incidence: 


Percent 

Otitis media. 9 

Pneumonitis. 2 

Rheumatic symptoms. 2 

On June 6, with a census of 208, the incidence was as follows: 

Percent 

Otitis media. 3.8 

Rheumatic symptoms. 3.3 

Pneumonitis. 0.5 


Throughout the season only 2 patients developed persistent 
nephritis. Sinusitis and mild cervical adenitis were quite common. 
Orbital cellulitis occasionally was associated with sinusitis. Pha- 
rjmgeal or retropharyngeal abscess was not uncommon. Two pa¬ 
tients developed edema of the glottis despite penicillin but recov¬ 
ered following tracheotomy. 

While probably less than 2 percent of patients in the scarlet fever, 
pharyngitis, and otitis wards developed symptoms of rheumatic 
fever during the period of quarantine or hospitalization for their 
acute illness, approximately 1,000 were at one time or another on 
the sick list because of that disease. The ultimate incidence would 
therefore appear to be about 10 percent. 
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The use of large amounts (250 cc.) of serum later.in the course 
of the disease for the treatment of complications developing from 
the fifth to the fifteenth day seemed without definite effect. Several 
patients with presumed subacute streptococcic infection, shown by a 
persistent daily fever of 99.5° F., two to three weeks after admis¬ 
sion, appeared benefited by 250 cc. of convalescent serum. 

The treatment of choice in all complications was penicillin. It 
seemed apparent that whereas sulfadiazine was quite ineffective 
(it was tried occasionally), penicillin given early and in continued 
dosage was effective. It was believed that penicillin should be con¬ 
tinued from 3 to 5 days after the patient became fever free. Al¬ 
though over 6,000 intramuscular injections a day were being gfiven 
by hospital corpsmen, no local infections occurred. 

CONCLUSIONS 

1. Much useful information can be kept at hand by epidemio¬ 
logic 3 rear-round sampling of prevalent strains as to type and sus¬ 
ceptibility to therapeutic agents. 

2. The regular collection of convalescent serum from patients 
with streptococcal diseases is most desirable. Typing of the pa¬ 
tient’s infecting strain might not be too large a problem in view of 
the apparent effectiveness of convalescent serum and of the desir¬ 
ability of employing type-specific sera. In a large outbreak the 
pooling of sera can be expected to provide type-specific antibodies. 

3. The possibility of a sulfa- and penicillin-resistant strain de¬ 
veloping must be borne in mind. The development of additional 
chemotherapeutic aids is highly desirable. 

4. Control of factors of epidemiologic importance, such as bar¬ 
racks dust and ventilation and the sterilization of air in enclosed 
places, is desirable. Further knowledge of the climatic relationship 
to the incidence of disease, and the depression of individual im¬ 
munity by inoculation and other early training routines and of ade" 
quate criteria for the quarantine not only of scarlet fever but of 
other streptoccal respiratory infections, must be sought. 





STREPTOMTCIN IN CLDHCAL TUBERCULOSIS 

Streptomycin is an antibiotic substance developed in the labora¬ 
tory of Dr. S. A. Waksman and his associates and first described 
in January 1944. Among the organisms found susceptible to its 
action in vitro is the bacillus of tuberculosis. Its therapeutic 
effect on tuberculous guinea pigs was striking. Since that time 
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streptomycin has been utilized at the Mayo Clinic in the treat¬ 
ment of 34 patients who had tuberculosis, all with unfavorable 
prognosis. While it is too early to draw any definite conclusions 
from this preliminary study of a small series of cases, findings of 
the progress report do point to the clinical possibilities of this 
substance. 

These investigators preferred the intramuscular route of ad¬ 
ministration, but the subcutaneous route was used when less 
irritating preparations of the antibiotic were obtainable. Purity 
of the substance largely controlled reactions, but rarely were seri¬ 
ous reactions encountered, even when the substance was used for 
several weeks without interruption, with injections at least every 
4 hours. 

Sixteen patients with pulmonary tuberculosis were treated for 
a period of from 1 to 3 months. Streptomycin did not appear to 
have any rapidly effective curative action in these cases, but ex¬ 
tensive and progressive lesions of known recent origin tended to 
improve promptly. Two patients with early miliary tuberculosis 
and one with renal tuberculosis showed striking x-ray but no 
clinical evidence of improvement. Six patients with cutaneous 
tuberculosis showed striking improvement. 

While the reproduction of Mycobacterium tuberculosis may 
have been temporarily inhibited by the treatment administered, 
there was no convincing evidence of rapidly effective bactericidal 
action. Preliminary impressions, however, point to the probability 
that streptomycin exerts a limited suppressive effect, especially 
on some of the more unusual types of pulmonary and extrapul- 
monary tuberculosis. These results, however, merely indicate that 
there is a g^'eat deal more to be learned about the drug, and a 
more extensive study is underway. Especially is study needed on 
the early and extensive hematogenous forms of pulmonary tuber¬ 
culosis, tuberculosis of the g^nito-urinary tract, suppurative 
tuberculous lymphadenitis, and early miliary tuberculosis. 

It is cautioned that as long as streptomycin remains difficult 
to procure and the toxic effects of protracted treatment remain 
in doubt, it would appear inadvisable to utilize it in treatment of 
some of the commoner forms of chronic pulmonary tuberculosis 
in which the patients are not likely to derive striking benefit. The 
investigators emphasize that care in a sanatorium and collapse 
therapy, being proved effective therapeutic measures, in no in¬ 
stance should be abandoned in favor of treatment with antibac¬ 
terial agents, such as streptomycin, the range of efiScacy of which 
is yet to be conclusively demonstrated. Morale, they point out, 
is a most important factor in treatment of such a debilitating and 
chronic disease, and morale is injured by premature and optimistic 
reports of results which may not be sustained in practice. No one 
as yet actually knows what the final judgement will be concerning 
the effect of streptomycin on clinical tuberculosis.— Hinshaw, 
H. C., and Feldman, W. H.; Streptomycin in treatment of clinical 
tuberculosis; preliminary report. Proc. Staff Meet., Mayo Clin. 
20: 313-318, September 5,1945. 
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CONVALESCENT SERUM AND POOLED PLASMA 
IN COMMUNICABLE DISEASES 


ALWIN C. RAMBAR 
Commander (MC) U.S.N.R. 


Human convalescent serum has been shown to be of value in the 
prophylaxis and treatment of scarlet fever, measles, and mumps. 

In a previous article (I) it was pointed out that pooled human 
plasma may possess the same therapeutic properties as convales¬ 
cent serum, since most of the plaSma in use by the armed forces is 
obtained from donors who live in urban areas and have had, or 
have been exposed to, the common communicable diseases. 

Antibodies to specific diseases are known to be present many 
years after recovery. Wolf and Levinson (2) state that serum ob¬ 
tained from the average urban adult contains an appreciable 
amount of antibodies to certain diseases. Their figures show that 
4 cc. of normal serum or plasma is approximately equal to 1 cc. of 
scarlet fever convalescent serum in the treatment of scarlet fever. 

^ Karelitz and Levin (3) found essentially the same ratio in regard 
to measles convalescent serum. 

Convalescent serum is obtained by collecting blood from persons 
recently recovered from the specific disease and is prepared by 
methods standardized by the National Institute of Health. The 
blood is drawn from donors who have had the disease within the 
past 6 months. However, much of the blood used is taken at or 
near the termination of the illness, while the patient is still hos¬ 
pitalized. The serum is pooled so that each batch represents at 
least 10 donors. This serum can be kept in the liquid form and 
preserved for from 12 to 18 months at 4° to 6° centigrade. Better 
still, it can be dried from the frozen state and kept for an indefinite 
period at room temperature, so that a sufficient amount will always 
be on hand for epidemics. 

Scarlet fever and other streptococcal infections .—Since the ad¬ 
vent of chemotherapy, we have been prone to overlook other forms 
of therapy for infections caused by the streptococcus. Certain 
strains of Streptococcus pyogenes have appeared which ai e sulfona¬ 
mide resistant. Strains may also appear that are penicillin resis;- 
ant. Before the use of either sulfanilamide or penicillin, scai kl 
fever convalescent serum had been used with extremely favorable 
results. Hoyne and his associates (4) reported a series of 1,130 
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cases of scarlet fever treated with convalescent semm in adequate 
dosage, and found that it produced a prompt recession of fever, 
toxemia, angina, and fading of the rash. They also believe that 
the number of complications was greatly reduced, and no unfavor¬ 
able reaction, such as serum sickness or anaphylactic shock, was 
encountered. 

Bahov (5) reviewed 1,000 cases and stated that convalescent 
serum is the ideal form of therapy. Prinzing (tf) reported that 
the use of convalescent scarlet fever serum reduced the incidence 
of complications. Platou (7) believed that convalescent scarlet 
fever serum, administered to a patient who seems incapable of 
efficient antibody production, quickly combats toxemia and inhib¬ 
its bacterial invasion. 

The mode of action of serum has been a matter of conjecture. 
Scarlet fever convalescent serum has been titrated by Top and 
Young (5) who found that their specimens averaged about 2 units 
of antitoxin per cubic centimeter. Moore and Thalhimer (5) 
found the antitoxin content of their serum varied from 1 to 10 
units per cubic centimeter, the average being 3.3 units per cubic 
centimeter. The average dose of commercial scarlet fever anti¬ 
serum prepared by the Dick method contains 6,000 units of anti¬ 
toxin. Since the average dose of convalescent serum for an adult, 
depending on the severity of the case, is from 20 to 120 cc., admin¬ 
istered intravenously, it is obvious that its specific value in reduc¬ 
ing toxicity, fever, and rash is not dependent on the antitoxin con¬ 
tent alone. Top and Young believe that its beneficial effect is due 
to the presence of antibacterial substances, augmented slightly by 
the small amount of antitoxin found in this type of serum. 

Thalhimer and Levinson (10) have further demonstrated a 
broader application of convalescent serum. Excellent results were 
obtained by using scarlet fever convalescent serum in the treat¬ 
ment of such conditions as septic sore throat, cervical adenitis, 
and otitis media, caused by Streptococcus pyogenes. Hiatt and 
Goldberg (11) reported its beneficial use in Streptococcus pyo¬ 
genes infections complicating a severe bum. 

Measles .—Measles convalescent serum has been shown to be of 
distinct value in the prophylaxis of this disease and attenuation 
of the virus. Its therapeutic benefit seems limited to the pre-emp¬ 
tive stage. Levinson and Connor (12) stated that the intravenous 
administration of 50 cc. or more of convalescent measles serum 
will produce modification of the disease after the catarrhal S 3 rmp- 
toms have started. Thalhimer (13) believed that serum may be of 
value in the treatment of measles and encouraged its use. 

Dungal (i4) reported beneficial results from convalescent serum 
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after using it in an epidemic of measles in Iceland, in patients 
with catarrhal symptoms already present. Kohn and his asso¬ 
ciates (15) stated that the intravenous injection of from 40 to 50 
cc. of convalescent serum given intravenously in the pre-emptive 
stage modified the course of the disease in most cases; the use of 
from 40 to 105 cc. of serum in the eruptive stage had little effect 
on the course, unless given at the very beginning of the eruption. 

Many of the complications of measles, mainly otitis media, sinu¬ 
sitis, and adenitis, may well respond to the general antibacterial 
properties in normal human serum or pooled plasma. 

Mumps. —Observations made here on the use and therapeutic 
value of plasma in the treatment of mumps orchitis confirm those 
recently reported by Smith (16). Results were excellent and dra¬ 
matic. To add to the previously reported information on this sub¬ 
ject, Hinckley (17) treated by convalescent serum 23 patients with 
early mumps, and found that the disease lasted a shorter time, and 
that there were fewer bilateral and complicated cases. 

CONCLUSIONS 

Because pooled plasma can be expected to be only one-fourth as 
potent as convalescent serum, a coirespondingly larger dose will 
be necessary. Levinson and Wolf advise that at least 250 cc. of 
normal serum or plasma be given as a therapeutic dose. Naval 
hospitals with blood banks, and shore stations near metropolitan 
areas where convalescent serum is available, may well use these 
facilities. Medical departments at sea or at foreign bases can sub¬ 
stitute pooled plasma for convalescent serum by using a corres¬ 
pondingly larger therapeutic dose. The use of convalescent serum 
has been well established in the treatment of scarlet fever. It is 
believed that convalescent mumps serum and pooled plasma should 
be used further in the treatment of mumps orchitis. 
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SURGICAL TREATMENT OF HETEROPHORIA 

Two hundred eleven operations were performed upon 135 
patients for the correction of heterophoria. Most recent exami- 
nations of this group, varying from 4 weeks to 15 months after 
operation, show that of the 66 cases of exophoria, 55 obtained 
satisfactory results. Eleven failed to achieve this goal. Of the 
61 cases of esophoria, 47 were enabled to meet the physical 
standard requirements, while 4 failed to do so. Of the 18 cases 
of hyperphoria, 16 succeeded in meeting qualifying standards 
and 3 failed to do so. Later examination undoubtedly will show 
a higher percentage whose muscle imbalance will change for 
the worse as time goes on as illustrated by the one case cited 
where exophoria of 8 p.d., corrected to 2 p.d. following recession 
of both lateral rectus muscles, had increased to exophoria of 
10 p.d. 10 months after the last operation. Efforts will be con¬ 
tinued to obtain later records on as many as possible of this 
group in order to determine how lasting may be the effects of 
surgical correction.— Townes, C. D.: Surgical treatment of 
heterophoria. Tr. Am. Acad. Ophth. 49 : 338-343, July-August 
1946. 
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PENICILLIN IN INTRAPLEURAL INFECTION* 


JOSEPH JACOBSON 
Commander (MC) U.S.N.B. 

Attention has been called to the rapidly increasing cellular con¬ 
tent and specific gravity of the pleural fluid following local use of 
penicillin.® The necessity has also been noted for aspiration at pro¬ 
gressively higher levels because the dependent portion of the em¬ 
pyema cavity became occupied by semisolid organized exudation. 

The methods of treatment may be divided into four groups: 

1. Thoracotomy. 

2. Penicillin intrapleurally followed by thoracotomy. 

8. Penicillin intrapleurally and intercostal drainage. 

4. Penicillin intrapleurally. 

1. Thoracotomy .—There is nothing to add to this well-standard¬ 
ized method of treatment. Both open and closed drainage follow¬ 
ing generous rib resection were used on this service. The most se¬ 
riously ill patient in this group is presented for comparison. 

This 23-year-old white male was admitted 26 January 1944. He was 
desperately ill, toxic, dyspneic, and cyanotic. He had been ill for 1 month 
(fig. lA). Repeated taps revealed heavy, creamy pus with negative bacteriol- 
ogic findings until a diagnosis of pneumococcus empyema was finally estab¬ 
lished. Intercostal drainage with azochloramid irrigations was started but 
this type of drainage was inadequate and thoracotomy was performed. Com¬ 
paratively rapid progress followed, though a fairly extensive pneumothorax 
was present (fig. IB). Final examination reveals very moderate thickening 
of the pleura (fig. 1C). 

2. Penicillin intrapleurally followed by thorcotomy. 

Case A. Pneumococcus empyema .—This patient was admitted 29 December 
1943. Chest aspirations were performed over a period of 12 days with instilla¬ 
tions of 50,000 units of penicillin; 200,000 units in all (fig. 2A). On 11 January 
1944 a thoracotomy was done, with azochloramid irrigations every 3 hours; 
recovery followed with moderate thickening of the pleura over the lower 
medial lung field (fig. 2B). 

Case B. Pneumococcus empyema .—The same procedure as in case A was 
followed, 250,000 units of penicillin being instilled over a 14-day period. Thor¬ 
acotomy was performed 9 January 1944, with azochloramid irrigations. The 


»From the Surgical Service of the U. S. Naval Hospital, St. Albans, L.. I., N. Y. 

’ TiLUprr, W. S.; Cambier, M. J. ; and McCormack, J. E. ; Treatnnent of lobar pneu¬ 
monia and pneunnococcal empyema with penicillin. Bull. New York Acad. Med. ao: 
142-178, March 1944. 
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A. Condition preced¬ 
ing thoracotomy. 
Empyema cav¬ 
ity was filled 
with heavy, 
creamy pus. 


B. Condition follow¬ 
ing thoracotomy, 
showing decided 
improvement, al¬ 
though an ex¬ 
tensive pneumo¬ 
thorax is pres¬ 
ent. 



Figure 1. 


C. Final roentgeno¬ 
gram shows only 
moderate thick¬ 
ening of pleura. 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 



JAKUART 1946] 


rNTRAPl.E:URAX. INFE<3TION—JACOBSON 


99 



Figure 2. 


end result was moderate pleural thickening, high retraction of the diaphragm, 
and some atelectasis of the lower left lobe. 

Case C. Pneumococcus empyema .—A similar method of treatment was used 
as in cases A and B. One hundred seventy-five thousand units of penicillin 
were instilled over an 8-day period. A thoracotomy on 1 February 1944 was 
followed by azochloramid irrigations. Recovery followed with considerable 
pleural thickening over the entire lung field. 

3. Penicillin intrapleurally and intercostal drainage .—These pa¬ 
tients had simple intercostal tubes inserted and azochloramid irri¬ 
gations every 3 hours from 0900 to 1800. At 2100, 50,000 units of 
penicillin were introduced through the tube, which was clamped 
until 0900 the following day. 

Case A. Pneumococcus empyema. —On 18 February 1944 an intercostal 
catheter was inserted and the above procedure followed for 15 days. The 
intercostal catheter was withdrawn when the cavity was obliterated. A period 
of 2% months was necessary to obliterate this empyema cavity. The end 
result showed considerable pleural thickening. 

Case B. Streptococcus empyema. —This patient was a desperately ill hos¬ 
pital corpsman, age 20 years. Repeated aspirations were done from 3 January 
to 17 January 1944 (fig. 3A). An intercostal catheter was inserted 26 Janu¬ 
ary and the procedure as outlined was followed. In all 900,000 units of peni¬ 
cillin were instilled over an 18-day period. Two and one-half months were 
required to obliterate this cavity and the final result reveals considerable im¬ 
pairment; the affected side is narrowed and there is pleural thickening (fig. 
3B). 

4. Penicillin intrapleurally. —These patients had no surgical in¬ 
tervention other than aspiration plus instillation of penicillin. 
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Case A. A positive diagnosis was iiot made on this patient. He had re¬ 
ceived adequate dosages of sulfadiazine, and negative bacteriologic findings 
following diemotherapy are fairly common. When admitted, aspiration re¬ 
vealed a slightly cloudy fiuid which was negative for drganisms on direct 
smear and culture. Aspirations with penicillin instillations were carried out 
every 4 days for 12 days, 200,000 units of penicillin in alL In approximately 
2 months there was practically complete clearing. 

Case B. Streptococcus empyema (fig. 4A).—Procedure as outlined above 
was followed. Following aspiration, 50,000 units of penicillin were instilled 
every fourth day; 300,000 units in all. Four weeks later aspiration yielded 
100 cc. of a heavy purulent fiuid which was negative on slide and culture. 
Fourteen weeks after treatment was started, rei>eated aspiration yielded no 
fluid. The end result reveals tremendous pleural thickening (fig. 4B). 

Case C. We were so impressed by the productive reaction caused by penicil¬ 
lin locally that we attempted to obliterate a chronic empyema cavity by its 
use. Six months previous to admission this patient had been treated for an 
empyema by thoracotomy. His convalescence was slow and there remained a 
draining sinus posteriorly in the right ninth interspace. On frequent occa¬ 
sions during the following few months he had a high temperature and pain 
in the chest, followed by a profuse discharge from this sinus. His admission 
x-ray film (fig. 5A) revealed a large, round, dense shadow above his original 
empyema cavity. A catheter was introduced with difficulty through his sinus 
and lipiodol was instilled. Fifty thousand units of penicillin, 5,000 units per 
cc., were introduced through the catheter daily. Gradually less penicillin 
could be used (fig. 5B) and the catheter was removed when only 1 cc. could 
be introduced. The cavity was entirely obliterated by proliferative process in 
5 weeks. 


Empyema thoracis 1943 to 1944 



Number 

of 

caacs 

Average 
no, of days 
for recovery ♦ 

Mortality 

1. ThoiBcotomy.. 

8 

44 

1 0 

2. FeniciUin intnipleurally followed by thoracotomy. 

3 ' 

f)3 

0 

3 . PonksiUm and intercostal drainage. 1 

3 : 

7.> 

0 

4 . Penicillin intrapleurally. 

^ i 

100 plu-s 

0 


♦ Criteria for recovep' were: Normal temperature, pulse, respiration, leukocyte count, seilimentation 
rate, and complete obliteration of empyema cavity. 


This is in no way to be construed as an attempt to discredit the 
marvelous and dramatic therapeutic effect of penicillin. (The sys¬ 
temic use in preventing complications is accepted and recom¬ 
mended.) Rather it is an attempt to evaluate the local use in intra¬ 
pleural infection. Definite conclusions from this superficial work 
might be premature and dangerous but in a rapidly changing world 
of therapeutics, where the tendency in severe infections is swing¬ 
ing toward the use of penicillin first and the determination of the 
etiologic factors and diagnosis second, it might be well to think of 
the possible deleterious effects in the local use of penicillin. No 
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attempt has been made to ascertain whether this deleterious effect 
is due to the penicillin itself, to impurities in the penicillin, or to 
the dilution usei^. 


CONCLUSIONS 

1. The over-all recovery time in empyema thoracis is prolon^d 
by the use of penicillin intrapleurally. 

2. The initial response is good but the subsequent constitutional 
recovery is slow. 

3* Marked thickening of the pleura may follow, with resulting 
chest deformity and impairment of pulmonary physiology. 

4. The cavity can be sterilized by use of penicillin intrapleurally 
but it may leave a heavy fluid collection which will not be absorbed. 




OTITIS EXTERNA ACUTE 

At this activity 60 cases of acute otitis externa were treated 
daily with penicillin and glycerin wicks, 500 units of penicillin 
per cc. of glycerin. The cases included in this series were those 
with secondary infection resulting in cellulitis, characterized by 
pain, redness, swelling and edema, purulent discharge, and 
maceration. The following are conclusions reached from this 
series. 

1. Penicillin in glycerin will not result in a cure in all cases. 
Five of these cases required admission to the ward with addi¬ 
tional therapy of local heat, analgesics, and sulfadiazine orally 
or penicillin intramuscularly. Penicillin intramuscularly was 
used in 3 of these cases with excellent results. In addition to 
penicillin in glycerin, 4 patients were given sulfadiazine orally 
at onset because of severity of symptoms. 

2. Relief occurred gradually over a period of 24 hours in the 
majority of cases, and not immediately or dramatically. This 
relief was gradual and progressive in the majority of cases. 

3. Unless the condition was relieved within 3 or 4 days, it was 
necessary to change to some form of therapy for subacute or 
chronic otitis externa. Failure to change resulted usually in a 
stationary condition and occasionally in an exacerbation. 

4. In no case was there suppuration, or necessity for drainage. 

5. In severe otitis externa, the use of penicillin in glycerin 
will result in relief, and will obviate admission to the ward in a 
larger percentage of cases than with any other routine of local 
treatment.— Wells, J. L., Commander (MC) U.S.N. 
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DERMOID CYST OF RECTOVAGINAL SEPTUM 

REPORT OF A CASE 

H. L. PUGH 
Captain (MC) U.S.N. 
and 

AUSEY H. ROBNETT 
Lieutenant (MC) U.S.N. 

While dermoid cysts of the ovary are relatively common, der¬ 
moid tumors of the pelvic connective tissue are rare. That they do 
occur as definitely recognized entities in the pelvic structures is, 
however, well known. They give rise to symptoms related to their 
position, size, and intrusion of the mass on the pelvic organs. The 
most common sites in the pelvis for dermoid tumors are, accord¬ 
ing to Frank (i), first, the paraproctium between the rectum and 
sacrum, second, the base of the broad ligament, and third, the re- 
trocervical tissues below the cul-de-sac of Douglas and the round 
ligaments. Although frequent reports of adenomyosis and endo¬ 
metriosis of the rectovaginal septum are to be found in the litera¬ 
ture, cases of dermoid or retention cysts of the rectovaginal septum 
have been reported infrequently. The Quarterly Cumulative Index 
Medicus covering the last quarter of a century contains only two 
references, those of Maizels {2) and Rossi (5). Frank, however, 
quotes Freund as having mentioned 33 cases, and in 1925 Dussuel 
(4) published a thesis on these cysts. 

The origin of a dermoid cyst of the rectovaginal septum is 
largely a matter of conjecture. Ewing believes that dermoid cysts 
of the pelvic connective tissue probably result from the misplace¬ 
ment of portions of the ectoderm associated with the development of 
the proctodeal membrane, neurenteric canal, or cloacal membrane. 
Other authors have mentioned the wolffian body (Karsner), em¬ 
bryonal rests which are abundant in pelvic tissues (Curtis), and 
migrating blastomeres sequestrated from such embryonic struc¬ 
tures as the mullerian ducts (5) (tf). 

Dermoid cysts have a characteristic appearance; soft, greasy, 
granular sebaceous glands are contained in a tough, epithelium- 
lined wall. Hair is often found as a part of the cyst content. On 
roentgenographic examination these cysts may be suspected when 
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an ovoid mass of diminished density with a banded, mottled appear- 
ance, surrounded by a capsular ring, is found in the pelvic tissues. 

A case is presented in which the mass was determined at the 
time of surgery to be a dermoid tumor of the rectovaginal septum 
with, in addition to its highly unusual location, an unusual associa¬ 
tion with a cyst of the pseudomucinous tjrpe which Novak has men¬ 
tioned as occurring in conjunction with dermoid cysts. The cyst 
was enclosed within a pseudomucinous cyst located in the recto¬ 
vaginal septum and encroaching upon both the rectum and vagina. 

Case report .—This 24-year-old Navy nurse entered the hospital with the 
sole complaints of constipation and low back pain gradually increasing during 
the 6 months prior to admission. The past history, menstrual history, and 
inventory of systems yielded only negative findings. 

The patient was well-nourished and well-developed. On vaginal and rectal 
examination, a rather large, soft, mildly tender cystic mass was palpated 
posterior and to the left of the rectum, apparently lying in the ischiorectal 
fossa and not attached to the rectal mucosa, but encroaching on the lumen of 
the rectum from the left, posteriorly, beginning almost 1 inch from the anal 
outlet and extending uniformly about 3^ inches proximally. 

Radiographic examination by barium enema showed a narrowing of the 
lower rectum and displacement of this portion of the rectum to the ri^^t by 
a retrorectal mass approximately 9 cm. in diameter. 

Surgical removal of the mass was accomplished through a midline supra¬ 
pubic incision. Deep in the pelvic structures a well defined cyst the size of a 
large orange was encountered. A line of cleavage was developed and this 
cyst was mobilized and separated from the surrounding structures down to 
the wall of the rectum,, where it could not be separated further without grave 
danger of entering the rectum, the vagina, or both. It was therefore opened 
and approximately 200 cc. of mucoid, white viscid fiuid removed. Within this 
cyst, and attached immediately to the rectovaginal septum, there was a thick- 
walled inner cyst. This was opened and an ounce or more of heavy caseoxis 
material, such as is commonly found in a dermoid or sebaceous cyst, was 
evacuated. As much of the cyst wall was excised as could be done without 
grave danger of entering the lumen of the rectmn or cutting through the 
vaginal wall. The abdomen was closed with steel wire. No. 32, and skin clips. 

The patient’s postoperative course was completely uneventful and she was 
discharged from the hospital 2 weeks after operation. 
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Saggital section of pelvis showing position and anatomic relationship of 
dermoid cyst in the rectovaginal septum. 
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POISONOUS SNAKE (HABU) BITES 

REPORT OF EIGHT CASES 

DUANE G. SONNEBORN 
Lieutenant (MC) U.S.N.R. 

During the Okinawa campaign the number of cases of snake bite 
encountered was not only much smaller than expected but also the 
bites were decidedly less toxic than was anticipated. In the 3 
months of this operation, of a total of some 6,500 admissions to the 
sick list at the Third Corps Medical Battalion of the Third Am¬ 
phibious Corps, only 8 cases of snake bite were treated. The snake 
inflicting the bite was in all instances the habu (Trimeresurus mu- 
crosquamatus), supposedly one of the most poisonous of all the 
Okinawan snakes. 


CASE REPORTS 

Case 1 .—The most striking case was that of a 20-year-old Marine private, 
an infantryman. At 0100 of the day he was bitten, while lying in a bush at 
the side of a tomb peering on two Japs below, he felt on his cheek what he 
thought was a twig poking him. He turned around to see what the difficulty 
was, and was again struck on the cheek below the left eye. He then saw the 
snake and shot it. His cheek began to swell immediately and within 5 minutes 
his left eye was swollen shut. In about an hour his entire face was swollen, 
including his right eye, and the swelling had begun to extend down his neck. 
His throat became sore when he swallowed but up to the time of his admis¬ 
sion to the hospital at 1000, he had had no difficulty in breathing. 

The patient had no systemic symptoms such as headache, vomiting, or 
diarrhea. Enroute to the hospital, he had received morphine sulfate, grain, 
about 2 hours after being bitten, also 500 cc. of whole blood, and 1,000 cc. 
of saline solution intravenously, and sodium bicarbonate, 2 gm. every 4 hours 
orally. (The rationale of the latter measure is not clear to the writer.) 

The patient had received no antivenom prior to his admission, nor had the 
site of the bite been incised. The site of the bite had become anesthetic soon 
after the patient was bitten. 

On admission, the patient's temperature was 98.4° F., the blood pressure 
120/80, and the pulse rate 82 beats per minute. He was responsive but his 
speech was thickened, due to facial, lip, and tongue swelling. His eyes were 
swollen shot. He could barely open his right eye, and was unable to open 
the left. There was a brawny, nonpitting, slightly tender edema involving the 
entire face and scalp and extending behind both ears down into the neck. 
The left buccal mucosa was swollen, the right appeared normal. The nasal 
airways were open, the tongue slightly swollen. There was no apparent ob¬ 
struction to the upper airways. There were no abnormal findings in the chest, 
heart, or abdomen. Neurologic examination revealed no abnormality of re- 
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flexes. There was an area of anesthesia about 2 cm. in diameter at the site 
of the bite. 

A blood count showed a hemoglobin concentration of 72 percent, 3,240,000 
erythrocytes, and 8,000 leukocytes with 87 percent polymorphonuclear leuko¬ 
cytes. 

Ten cubic centimeters of Brazilian antivenom (1 unit) was administered 
intramuscularly at 1030; fluids were given intravenously because of the 
patient's inability to swallow, and cold compresses were applied to the face 
and neck. 

By 1900 the edema had spread downward to involve the right shoulder and 
the upper portion of the chest anteriorly. The patient was also beginning 
to have some difficulty with respiration due to soft tissue swelling- A 
tracheotomy set was kept available, but it never became necessary to use it. 

Thirty-two hours after receiving the bite, the brawny edema had spread 
down the anterior portion of the chest to the xyphoid process. The swelling 
was most prominent on the right side. However the patient was breathing 
more freely and some of the tongue and buccal mucosal swelling had sub¬ 
sided. He had begun to cough up a yellowish, mucopurulent sputum, prob¬ 
ably from the region of the nasopharynx. Penicillin therapy was started as 
a prophylactic measure against secondary infection. 

Two days after receiving the bite, the patient was able to eat a little food, 
and breathing was unobstructed. The tissue swelling had stopped at the 
lower rib margin anteriorly. The skin over the cheeks, brow, and eyelids had 
developed an ecchymotic appearance similar to that seen in a bad bruise. The 
skin over the chest showed early ecchymotic changes. The patient's blood 
pressure was maintained at its original level and his pulse rate varied between 
70 and 80 beats per minute. 

Three days after admission, the discoloration of the skin over the eyes and 
cheeks had become bluish black, that over the neck and anterior chest wall 



Case 1. (Left) Twenty-four hours after bite. (Right) Two weeks 

after receiving the bite. 
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more purplish. The white blood cell count had now fallen to 4,600, with a 
normal differential count. 

On the fourth day following admission, the patient developed hives over his 
entire body. This was thought to be an allergic reaction to the antivenom 
and it responded readily to epinephrine. 

Six days after being bitten, the patient could open both eyes, and the chest 
swelling had almost completely subsided. Eleven days after admission all 
swelling had subsided with the exception of a slight residuum over the left 
cheek and the lids of the left eye. The pupil was in partial mydriasis and 
there was a partial internal paraplegia. It was the opinion of the ophthalmol¬ 
ogist that this was probably a remnant of venom effect and that no treatment 
was indicated. 

Two weeks after being admitted, the patient was returned to duty with only 
a slight residual swelling of the left upper eyelid and left cheek. 

Cose 2 .—A second case of snake bite of the face was also seen, in which 
the bite was inflicted on the forehead. This patient received Brazilian anti¬ 
venom within an hour of the bite. He also had a brawny edema of the face, 
scalp and neck, but never had the prominent swelling of the eyelids noted in 
the first case cited. Within 8 days all swelling had completely subsided. This 
second patient did exhibit a few systemic symptoms, having been bothered 
with nausea and vomiting during the first 24 hours. 

Two cases in which the site of the bite was the wrist offered an 
interesting parallel. One man received no antivenom until 10 
hours after being bitten. He had a moderate brawny edema of the 
arm up to, but not including the shoulder, but not a single systemic 
symptom. In the second case antivenom was administered within 
2 hours of the time he was bitten, and the site of the bite was also 
incised. The patient’s arm was greatly swollen, the edema being 
brawny in type, and involving the shoulder, with extension down 
the lateral wall of the chest. This was accompanied by repeated 
vomiting during the first 24 hours. 

The sites of the bites in the remaining four cases seen were the 
ankle, fingers, wrist, and buttocks. In the last-named case the 
patient received antivenom, the others did not. All of these cases 
were characterized by prominent local and regional swelling of the 
tissues but few systemic symptoms. 

Two of the four patients receiving antivenom developed hives 4 
and 8 days, respectively, after receiving it. 

The question of the efficacy of the antivenom arises. It was 
known before this campaign that the Brazilian antivenom was not 
specific for the venom of the ?iabu, but inasmuch as no specific anti¬ 
venom was available, it was deemed advisable to use it until such 
time as specific antivenom could be developed from captured 
snakes. It is granted that such a small number of cases affords no 
true index of the value of the Brazilian antivenom; however it is 
the writer’s opinion that those who received the antivenom late, 
or not at all, recovered as well as those who received it early. 
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One thing is certain; the bite of the hahu is not nearly as deadly 
as it was reported to be. There was no fatality due to habu bite in 
the Tenth Army on Okinawa. Okinawan doctors told us that only 
the very young or very debilitated ever died of this condition. 





BERIBERI HEART DISEASE 

That thiamine deficiency (American beriberi) is not a rigid 
syndrome nor a rare one, is concurred in by Cincinnati's Marion 
A. Blankenhom. The following diagnostic criteria are suggested: 

1. Enlarged heart with normal (sino-auricular) rhythm. 

2. Dependent edema. 

3. Elevated venous pressure. 

4. Peripheral neuritis or pellagra. 

5. Nonspecific changes in the electrocardiogram. 

6. No other cause evident. 

7. Gross deficiency of diet for 3 months or more. 

8. Improvement and reduction of heart size after specific 
treatment. 

9. Autopsy findings consistent with beriberi. 

Beriberi heart disease may be found as a complication of other 
forms of heart disease.— ^Blankenhorn, M. A.: Diagnosis of 
beriberi heart disease. Ann. Int. Med. 23: 398-404, September 
1946. 


4; i 


PERSISTENT HEPATITIS 

Lingering hepatitis is a frequently encountered cause for dis¬ 
ability of patients seen in a debarkation hospital. They are con¬ 
valescents from attacks of acute hepatitis suffered overseas 
and, as a rule, no longer reveal jaundice, but show subjective 
clinical symptoms similar to those noted in the prodromal state, 
without objective or laboratory manifestations of hepatic disease. 
They appear susceptible to exacerbation following dietary, exer¬ 
tional, or alcoholic excess. Because of the possibilities of acute, 
possibly fatal, exacerbations and chronic liver damage, it is 
recommended that a complete evaluation of these patients be 
undertaken before a return to imrestricted activity is permitted. 
The active mobilization of these patients should be deferred until 
convalescence is well established, and then undertaken under 
proper precautions. The only etiologic factor elicited (and that 
in only about one-sixth of the cases) was an antecedent trauma, 
with associated administration of blood products.— FiSHMAN, 
A. P.: Persistent hepatitis in patients returning from overseas. 
Bull. U. S. Army M. Dept. 4: 457-462, October 1945. 
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ACUTE APPENDICITIS IN AMEBIC DYSENTERY 

REPORT OF A CASE 


LOUIS E. GILJE 
Captain (MC) U.S.N. 
and 

R. STARR LAMPSON 


Commander (MC) U.S.N.R. 


Acute appendicitis in amebic dysentery is a condition seldom en¬ 
countered by surgeons in the continental United States. It is, 
nevertheless, a serious complication which may easily be obscured 
by the initial stages of amebic dysentery, and conversely it may be 
the most prominent presenting symptom in the prodromal and 
early phases of the disease. It offers a difficult problem not 
only in diagnosis but in treatment, as surgical wounds in an intes¬ 
tinal tract infected with amebas heal with reluctance and one is 
hesitant to intervene unless the appendicitis is fulminating. 

The following case of acute appendicitis in amebic dysenteiy 
with operation at sea is presented. The patient was a passenger 
from a tropical country to the United States. 

Cose report .—A 27-year-old Army sergeant presented himself at sick call 
in the midst of a small epidemic of gastro-enteritis, on 21 November 1944, 
complaining of abdominal pain and diarrhea of several hours’ duration. There 
had been no vomiting, but anorexia was experienced. He had been in previous 
good health, and had had no other episodes of diarrhea or abdominal pain. 
General physical examination was not unusual except for abdominal tender¬ 
ness in the right lower quadrant without spasm or rebound pain. The temper¬ 
ature was normal. The patient was given paregoric for the diarrhea without 
relief. 

On the -following day he still complained of abdominal pain which was most 
severe in the ri^t lower quadrant. He had vomited once. Examination of 
the abdomen revealed great tenderness over McBumey’s point, with spasm 
and rebound pain. Rectal examination yielded negative results except for 
external hemorrhoids. The leukocyte count was 14,750, with 82 percent poly¬ 
morphonuclear leukocytes. The urine was within normal limits. Appendec¬ 
tomy, with the use of spinal anesthetic, was performed through a McBumey 
incision. The distal third of the appendix was acutely inflamed and swollen 
and the serosa markedly injected. The proximal appendix was not inflamed 
and the cecum appeared normal. Upon opening the appendix, after operation, 
the distal third contained creamy pus and the mucosa was hemorrhagic and 
edematous. No gross ulcerations were noted. 

On 24 November the patient’s postoperative course, which had been un- 
evmitful, was altered by an abrupt rise in temperature to 102.8° F., with 


Diflitizeif b> 


Google 


109 

Original from 

UNfVERSITY OF CALIFORNIA 



110 


NAVAL, MEDICAL. BULLETIN 


[VOL. 46. NO. 1 


sweating, abdominal distention, and diarrhea. Examination showed abdominal 
distention with no localized tenderness, and active but not high-pitched peris¬ 
talsis. Examination of the chest did not disclose any abnormality. 

On the following day the patient had several loose watery stools, examina¬ 
tion of which disclosed many red blood cells and many t 3 rpical specimens of 
active Endamoeba histolytica. Specific therapy with emetine hydrochloride, 
grain 1, daily, was begun and supplemented by penicillin, 20,000 units every 
3 hours. The intake by mouth was restricted, and he was given 2,000 cc. of 
5-percent dextrose intravenously. X-ray examination of the chest yielded neg¬ 
ative findings and of the abdomen showed great distention of the large bowel 
and practically no small bowel distention. 

Two days later the patient was worse; the temperature was 104° F. and 
the pulse rate 140 beats per minute. The diarrhea had stopped and the dis¬ 
tention which developed was partially controlled by inserting a Levine tube. 
The emetine hydrochloride and the penicillin were continued. Also 3,000 cc. 
of 6-percent dextrose in saline and 1,000 cc. of amigen w’ere given by vein. 
The next day improvement was definite, the temperature had dropped to 
102° F. and the pulse rate to 110 beats per minute. The operative wound was 
dressed and was clean. Treatment was continued as on the previous day. 

Two days later the patient’s condition had further improved, the temper¬ 
ature had dropped to 100° F. and the pulse rate to 90 per minute. The ab¬ 
dominal distention was partially relieved by the passage of gas by rectum and 
the patient was given nourishment by mouth. The penicillin was stopped and 
he was transferred to a nearby Army hospital for convalescence. On 14 De¬ 
cember it was reported that the patient was up and that his temperature 
had been normal for several days. The course of emetine hydrochloride ther¬ 
apy had been completed and carbarsone therapy instituted. The amebas had 
disappeared from the stools. 


COMMENT 

The frequency of appendiceal involvement in intestinal ame¬ 
biasis in the living is not known and cannot accurately be deter¬ 
mined. Reports (1) (2) (3) of suppurative amebic appendicitis 
found at postmortem examination give the incidence as ranging 
from 7 percent to 40 percent. Craig states that in his cases the 
process appeared to be chronic or subacute. The experience in the 
Chicago epidemic of 1933 indicated clearly the seriousness of acute 
appendicitis in amebic dysentery and further demonstrated that ap¬ 
pendectomy in these cases was accompanied by a high (41 percent) 
mortality. It is acknowledged, however, that the amebiasis was not 
recognized promptly in many instances, as these patients were 
widely distributed throughout the country. 

In any event there will be cei-tain patients with amebic dysen¬ 
tery and acute appendicitis who will be subjected to appendectomy 
because of clinical findings which suggest impending perforation, 
or because acute appendicitis is the presenting s 3 miptom of the 
amebic dysentery; the latter may not manifest itself until the post¬ 
operative period. If appendectomy has been performed, intensive 
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treatment of the dysentery is imperative to insure healing about 
the appendiceal stump. 

The case which has been presented is unusual because the pa¬ 
tient appeared at sick call in the midst of a mild epidemic of non- 
parasitic gastro-enteritis, because at operation the appendix had 
the gross appearance of acute fulminating appendicitis, and be¬ 
cause the symptoms of amebic dysentery did not develop until the 
second postoperative day, at which time Endamoeba histolytica 
was demonstrated in the stools. Intensive treatment with emetine 
hydrochloride was begun at once and supplemented by penicillin, 
not as a therapeutic measure against the amebiasis, but to control 
any concomitant bacterial infection (4). 

It is probable that in most cases of appendectomy in acute ame¬ 
biasis, the diagnosis will not be apparent until the postoperative 
period. This case illustrates such a situation and shows that the pa¬ 
tient's chances of recovery depend upon the early recognition of 
the amebic dysentery and upon immediate intensive treatment 
with emetine hydrochloride, on intestinal rest, maintenance of 
electrolytic fluid balance, and amino acid requirements. 
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PENICILLIN IN CHRONIC ULCERS 

Rapid healing occurred in 5 cases of early ulceration in which 
there was minimal fibrosis around the edges and good arterial 
blood supply. The time required for healing in these cases varied 
from 10 days to 10 weeks.— Lovell, D. L.: Penicillin; its topical 
use as bacteriostatic agent for palliative treatment of chronic 
stasis ulcers of lower extremities. Arch. Surg. 51: 22-27, July- 
August 1945. 
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ALVEOLAR RESORPTION DUE TO OCCUPATIONAL 

TRAUMA 


REPORT OF A CASE 

JAMES L. BRADLEY 
Commander (DC) U.S.N, 

Musicians are apt to exert abnormal pressure on anterior teeth 
when playing wind instruments and so traumatize the supporting 
structures. In some instances this trauma can be mitigated by the 
provision of suitable appliances. Such a case is reported here. 

Case report .—A musician, second class, 32 years of age, was referred to 
the Naval Dental School for consultation. He had played woodwind instru¬ 
ments for 16 years prior to admission and had, for a year, noticed looseness 
of his mandibular incisors and some ulatrophy. 

Clinical examination revealed moderate ulatrophy labial to the mandibular 
central incisors, absence of caries, and good oral hygiene (fig. 1). Class 2, 
division 1 (Angle) malocclusion, probably caused by tongue action and grip¬ 
ping of the musical instrument, was present. In protrusive excursions of the 
mandible it was seen that these teeth were subjected to abnormal stresses. 
Gingival pockets to a depth of 4 to 5 mm. were found about these teeth. 

The roentgenographic examination show^ed bone resorption extending prac¬ 
tically to the root apices of the mandibular incisors (fig. 2). Careful scrutiny 
revealed the presence of remains of the bony matrix extending halfway up 

1. (Below). Mild recession about the labial surface of the mandibular 

central incisors. 





2. (Right). Roentgenograph showing 
bone resorption almost to the 
apices. 
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3. (Below). Acrylic splint which sup¬ 
ports the incisal edges of the in¬ 
cisors and cuspids. 




i 

V 


4 . (Right). Roentgenograph at 12 months showing a substantial in¬ 
crease in radiopacity of the supporting bone. 


the roots. This finding was contrary to what would generally be expected 
from the clinical observation as to the depth of the gingival pockets. 

Incisal stress was reduced, a thorough oral prophylaxis and instruction in 
stimulation of the interproximal tissues was given, and gingivectomy, remov¬ 
ing tissues down to the epithelial attachment, was performed. Ten days after 
that an acrylic splint covering one-third of the crowns of the incisors and 
cuspids was provided which the musician was instructed to insert while play¬ 
ing any wind instruments (fig. 3). 

Three months after this treatment a definite increase in the radiopacity 
of the bone at the apices of the incisors could be seen. After 12 months a 
very substantial increase in radiopacity was apparent (fig. 4). Clinically the 
teeth became firmly attached and the former motility was eliminated. 


SIMPLE MANAGEMENT OF OPEN BITE 

REPORT OF A CASE 

WILLARD J. GOLDRING 
Conunander (DC) U.S.N.R. 

This report of a case of correction of an open bite is presented 
not to describe a complicated technic, but to demonstrate how 
easily and simply certain malocclusions can be corrected. Many 
patients go through life, as did the one in the present case, not 
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1. Study casts of 
case prior to 
treat ment. 
(a) Shows 
lack of occlu¬ 
sion, right 
side. 


(b) Marked open 
bite. 


(c) Inadequate oc¬ 
clusion, left 
side. 
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masticating their food properly and in general suffering many oral 
discomforts because of traumatic occlusion, lack of functional 
occlusion, or both. 

Case report .—An officer, 53 years of age, with 33 years’ Naval service, 
appeared for dental examination and treatment. He stated that all his chew¬ 
ing was, for practical purposes, accomplished by two posterior teeth and that 
he had never been able to use his anterior teeth for biting. 



2. Appearance of the mouth showing improved functional 

occlusion. 


Figure 1(a) illustrates occlusion on the right side prior to treatment. 
Figure 1(b) shows the complete lack of function of the anterior teeth. Figure 
1(c) shows the only teeth that could be said to be in reasonably good func¬ 
tional occlusion. 


Digitized by 


Google 


Original from 

UNIVERSITY OF CALIFORNIA 




116 


NAVAL. MEDICAL. BUIXETIN 


[TOU 4S, KO. 1 


Two sets of casts were constructed and mounted on articulators in centric 
relation. With the idea in mind of grinding the teeth in the month a corre¬ 
sponding amount, the teeth on one set were cut away sufficiently to provide 
normal closure. It was apparent that the amount of grinding required would 
be too extensive to consider. With the most conservative method of handling 
this problem out of the question, further study of the casts disclosed that 
the mesial marginal ridge of the mandibular right molar and the distal 
marginal ridge of the maxillary right molar (the latter being restored with 
large disto-occlusal amalgam fillings) would stand considerable grinding 
without damage and that a certain amount of grinding of the buccal cusps 
of the first bicuspids on both sides could be done. 

This was accomplished and coincidentally the mandibular right and left 
second premolars and the left first molars were extracted. 

Subsequently a cast gold partial denture, with acrylic saddles, supplying 
the missing teeth was inserted (fig. 2 (a) and (b) ) show the denture in place. 

The patient is now much more comfortable and derives a great deal of 
satisfaction in being able properly to bite and chew for the first time in his 
life. 






EXPEBIENCES WITH THE MILLEB-ABBOTT TUBE 

The Miller-Abbott tube has made the small intestine acces¬ 
sible for physiologic observation, diagnosis, and therapy. Used 
prophylactically before operation, the tube has been successful 
in decreasing the incidence and clinical severity of postoperative 
ileus associated with operations upon the small intestines, large 
hernias, resections of the colon, and in the presence of peritonitis. 

In right colectomy its advantages have been so striking that 
its rather universal use has permitted a single-stage resection 
to displace the formerly considered more conservative method of 
two-stage resection, with enterostomy. 

Whereas it has also been useful in defiating the small intestine 
following resections of the left colon and rectum, it has not been 
as effective in these cases in deflating the remaining colon, and 
thereby obviating the necessity of a proximal colostomy. 

Postoperatively it has deflated the stomach, but it should not 
be used primarily for this puipose. Its greatest function is defla¬ 
tion of the small intestine. 

This tube has been a means of preoperatively diagnosing the 
presence and site of small intestinal tumors, foreign bodies, 
adhesions, kinks, bands, bleeding sites, and malformations. At 
operation, it has served as a guide to the site of obstruction. 
It has also permitted the small intestine to be, so to speak, 
pleated on the tube, thereby facilitating the retraction of the 
small intestine from the operative area.— Smith, B. C.: Experi¬ 
ences with Miller-Abbott tube. Ann. Surg. 122 : 268-259, August 
1945. 


Diflitizeii b> 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 



DOUBLE GALLBLADDER 

HEPOBT OF A CASS 

WAKNE L. HAIGHT 
Commander (HC) N.S.N.R. 

A twin gallbladder is rare. Boyden (I) found a double gall¬ 
bladder 5 times in 19,000 autopsies, or an incidence of 0.026 per¬ 
cent. The same author in reviewing the literature from 1674 to 
1926, found only 20 cases (£). In 1936 Gross (S) reviewed the 
literature and found 28 cases. 

dholecsrstographic diagnosis of double gallbladder has not often 
been made. In 1929 Climan (4) first reported a double gallbladder 
demonstrated by cholecystograms. In 1931 Hayes (5) reported 1 
case. Cave (6) 2 cases, and Golob and Kantor (7) 2 other cases in 
1942, all visualized by cholecystography. Golob and Kantor con¬ 
sidered their 2 cases to have been the seventh and eighth which 
were diagnosed by cholecystograms. In the cases reported by Sher- 
ren (^), Braun (P), and Nichols (10), there was nonvisualization 
of the gallbladder, and the roentgenographic diagnosis was made 
by visualization of two separate rows of stones. 

The simplest classification of double gallbladder as arranged by 
Cave is: (1) Ductular gallbladder, developed from either the he¬ 
patic, cystic, or common bile ducts; and (2) bi-lobed gallbladder 
draining into the common duct by a single duct. Of the 20 cases 
in Boyden’s review, 17 were of the former type, from which it 
appears that this is the more common type. Calculi may be present 
in one or both gallbladders. 

Case report .—A 26-year-old staff sergeant was admitted to the hospital in 
December 1943 with a tentative diagnosis of peptic ulcer. The patient com¬ 
plained of burning distress in the epigastrium, since May 1942. There was 
no periodicity to the distress nor was it induced by any particular type of 
foo^ It was relieved by soda tablets, but later no relief was obtained from 
antacids. There was relief on ingestion of food. 

A gastro-intestinal series revealed a suspicious niche in the duodenum. 
Sippy management gave relief and the patient was discharged to duty in 
5 weeks. The symptoms recurred 3 weeks later and the patient returned to 
the hospital. The history at this admission revealed that he had “heartburn 
all his life, attacks of indigestion every 6 months, and gas pains.” The phys¬ 
ical examination was negative except for a point of tenderness just below 
the ensiform and under the right costal margin. 

The roentgenogram on admission showed no evidence of ulcer. Gallbladder 
visualization revealed two well-defined gallbladders which concentrated the 
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Cholecystogram showing two gallbladders. 


dye normally and emptied normally. There was no cholelithiasis. The smaller 
and more inferior of the two organs had a well defined cystic duct which 
turned medially and crossed the neck of the other at right angles, from 
whence it ran caudad. The cystic duct of the larger structure was not visual¬ 
ized. Gallbladder visualization was repeated for additional views. On Sippy 
regimen for 5 weeks the patient had no complaints, and he was discharged 
to duty. 


COMMENT 

Doubling of the gallbladder is a rarity. However it is interest¬ 
ing to speculate on two possible clinical problems which it might 
present: (1) A patient with clinical cholecystitis affecting one 
gallbladder, causing nonvisualization, and the other functioning 
noiTnally by cholecystogram; and (2) both organs being the seat 
of chronic cholecystitis with nonvisualization of both organs, sur- 
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gical removal of one, the other being either buried in the liver 
substance or overlooked at operation. 

SUMMARY 

A cise of double gallbladder, presumably with separate cystic 
ducts, is added to those reported in the literature. The diagnosis 
was established by cholecystographic examination. 
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SUNBURN NOT CAUSED BY HEAT 

The first clear recognition that sunburn is not caused by heat, 
but by an invisible portion of the sun’s rays seems to have come 
with the accidental finding that the same phenomenon results 
from exposure to the radiation emitted by electric arcs. Certain 
physicists made this discovery sometime previous to 1858, and 
correctly attributed the effects to ultraviolet radiation. Only in 
1889, however, was there clear-cut experimental demonstration, 
when Widmark showed that the rays of the carbon arc passing 
through quartz produced sunburn, whereas those rays passing 
through glass did not. Since glass cuts out much of the ultra¬ 
violet radiation which is passed by the quartz, this experiment 
set the long wavelength limit for sunburn somewhere in the 
ultraviolet, and showed that visible radiation is incapable of elic¬ 
iting the response.— Blum, H. F.: Physiological effects of sun¬ 
light on man. Physiol. Rev. 25: 483-530, July 1945. 
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GELATIN SPONGE FOR HEMOSTASIS 

Recently a foam-like sponge, the essential ingredient of which 
is gelatin, was developed for the application of human thromhin. 
Its use as a hemostatic agent in neurosurgery was subsequently 
investigated. Pilcher and Meacham of VanderWlt University 
determined its efficacy on dogs and concomitantly invited reports 
from a group of 11 neurosurgeons ^ho used the sponge in 291 
operations. Every investigator found the sponge satisfactory in 
the great majority of his cases and most preferred it to fibrin 
foam because of greater ease in handling. The sponge has no 
tendency to crumble or fragment, can be cut with a knife or 
scissors when either wet or dry, and retains excellent tensile 
strength when wet. In only 3 of 115 cases did the surgeon con¬ 
sider the sponge inferior to fibrin foam. It was considered 
superior in 70 cases but equally satisfactory in forty-two.— 
Pilcher, C., and Meacham, W. F.: Absorbable gelatin sponge 
and thrombin for hemostasis in neurosurgery; experimental and 
clinical observations. Surg., Gynec. & Obst. 81: 365-369, Oc¬ 
tober 1945. 




EXOPHTHALMIC GOITER 

Graves’ disease is a psychosomatic disease and its clinical ex¬ 
pression represents a hyperkinesis of many normal bodily func¬ 
tions, the dominant one being the normal basal metabolic rate. 
The background is a constitution mostly psychic in makeup 
largely conditioned by environmental factors, and the disease 
attains its fullest fruition usually as a result of either a catas¬ 
trophic or a prolonged psychic strain. Between the background 
and the fully developed form occur a host of clinical expressions 
that have received different eponyms in the past. These merge 
into themselves so imperceptibly that it is sometimes extremely 
difficult to determine when the disease begins and when the con¬ 
stitution ends, and it is only by a study or a reconstruction of 
the total organ-personality, together with an adequately pro¬ 
longed follow-up, that the biology of the disease can be recog¬ 
nized. By so doing, the biologic course will be found to be in 
both directions, sometimes forward toward hyperkinesis and 
sometimes the reverse, toward regression, depending upon the 
individual’s reaction to his environment.— Moschcowitz, E.: 
Essay.s on biology of disease; the biologry of Graves' disease. 
J. Mt. Sinai Hosp. 12: 828-832, July-August 1945. 
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MEDICAL AND SURGICAL DEVICES 


CASUALTY HANDLING ON AN ATTACK TRANSPORT 

LYNN FORT, JR. 

Commander (MC) U.S.N.R. 

One of the major problems of the medical department on this 
transport was the lowering of severely injured and wounded men 
from the sickbay area on the main deck to bunk spaces on the deck 
below. The ladder was quite narrow and the incline steep. At the 
outset a pole litter, with the wounded man strapped to it, was 
passed from hand to hand down the ladder after first removing the 
outer rail. This was a slow process and one that required six or 
eight men to move each litter. The use of block and tackle was 
considered, but due to the extremely small area it was found in¬ 
feasible. 

The problem was solved, however, with the employment of a 
slide, similar to those used by children in a playground and con¬ 
structed very much along the same lines. As the width of a pole 
litter is 23 inches, the slide was constructs 24% inches in width. 
The ladder and its rail are removS and stowed, and are replaced 
by the slide. The upper end of the slide is attached to the deck 
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above by metal hooks. The lower end of the slide stands on 37-inch 
legs. The length of the legs is important in decreasing the decline 
and facilitating easy removal of the stretcher below. The patient 
is strapped to the litter by bunk straps before lowering. 

As can be seen in the diagram the slide is in one piece with fold¬ 
ing legs. When not in use it is readily secured against the bulk¬ 
head and is not in the way. 

A line with a large eye placed around the two upper legs of the 
litter controls the descent. One man can handle this line, or can 
easily hoist the litter up a slide with the incline indicated. If neces¬ 
sary the slide can be greased or waxed, though this was not found 
necessary in practice. 


Acknowledgment. —The author wishes to express thanks to Commander 
C. Reed Gennaria (MC) U.S.N.R. and Chief Pharmacist’s Mate Matthew 
Pulliam U.S.N.R., for full development of the above idea. 
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WHITEHEAD' DEFORMITY 

To answer the question as to what was wrong with Whitehead’s 
work: The answer is that nothing was wrong with the work of 
Whitehead himself. The “wrong” was done to the name of this 
great surgeon by the less skillful ones who were unwilling to take 
the blame for their own mistakes or mishaps. There is no more 
justice in dubbing a recurrent inguinal hernia after repair a 
“Bassini deformity” than in calling the “ectropion of rectal 
mucosa” following an improper amputative hemorrhoidectomy a 
“Whitehead deformity.”— Eaton, C.: What was wrong with 
Whitehead’s work ? An appraisal of his rectal operation. Am. J. 
Surg. 70: 83-85, October 1945. 
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HIGH DOSAGE VITAMIN C IN ALLERGY 

Vitamin C plays a valuable role in the treatment of nasal 
allergy, but is useful fundamentally in large doses ranging from 
a minimum of 250 mg. daily with an optimum dosage of 750 mg. 
daily. Vitamin C is useful in allergy either by oral therapy or by 
injection. The results of the administration of vitamin C are 
in general advantageous to allergic patients with or without de¬ 
sensitization. In some cases vitamin C therapy alone proved 
superior to pollen desensitization in previous years. Allergic dis¬ 
turbances are related to nutritional deficiencies, primarily that of 
ascorbic acid.— Ruskin, S. L.: High dosage vitamin C in allergy. 
Am. J. Digest. Dis. 12: 281-313, September 1945. 
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SMALL TYPE SKELETAL TRACTION APPARATUS 


BENJAMIN J. BOND 
Lieutenant Commander (MC) U.S.N.B. 

Fracture of the phalangeal and metacarpal bones is one of the 
most common types of fractures in the Navy. For their immobili¬ 
zation an apparatus consisting of a horseshoe-shaped traction ap¬ 
paratus with holes through the tips for the pins and set screws to 
hold the pins has been devised (fig. 1). The pins are made of piano 
wire with one end having a trochar-type point. The handle for 
inserting and removing the pins is “T” shaped with a small hole 
through its long axis with a set screw. 



1. The traction apparatus disassembled with handle for inserting 
and removing the pins. (1) Key to show size; (2) small 
screw driver; (3) traction apparatus; ( 4 ) piano wire pins 
with three-sided point; (5) handle for inserting and re¬ 
moving pin. 
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2. A compound com¬ 
minuted fracture 
of the middle 
phalanx of the in¬ 
dex finger of the 
left hand with a 
badly mangled 
finger and doubt¬ 
ful blood supply 
to the end of the 
finger. 














3. Conservative treat¬ 
ment resulted in 
healing with over¬ 
lapping of frag¬ 
ments. An open 
reduction was 
done, and the 
bone ends freed 
and held together 
with a small steel 
wire. The traction 
apparatus with a 
banjo splint was 
applied and trac¬ 
tion made by a 
rubber band, re¬ 
sulting in exten¬ 
sion of the finger 
to its norma! 
length. 
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The assembled instrument can be used on the common types of 
fractures of the phalangeal and metacarpal bones of the hand as 
well as on fractures of the phalangeal and metatarsal bones of the 
foot (figs. 2 and 3). An added advantage of the apparatus is that 
the operator has a positive control over the distal fragment (fig. 4). 



4 . Full view of the apparatus applied with the wire through the distal frag¬ 
ment and with traction by means of rubber band: (1) Rubber band for 
traction; (2) banjo splint made from wire coat-hanger; (3) plaster cuff 

on hand. 


This is a very simple type of apparatus and if properly used will 
prevent many deformities of the hands and fingers. This apparatus 
is made of stainless steel (duraluminum is preferable because of its 
lightness and ease in handling during production). 
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NEW TYPE SURGICAL HAND DRILL 


JOSEF H. GIESEN 
Commander (MC) U.S.N.R. 

The need of a new type surgical hand drill since the advent of 
newer technics of pin transfixion, and especially since the in¬ 
creased use of plate fixation for various types of fractures of the 
long bones is apparent. It is practically impossible to adapt the 
conventional surgical drill to any other than the application of 
Kirschner wire and the drilling of bone in preparation for the in¬ 
sertion of Sherman or other types of bone screws. 

With the new type drill the following is possible: The insertion 
of pins, either threaded or plain, in sizes ranging from the 22-gage 
Wassermann needle (with the hub removed), up to and including 
the i/ 4 -inch stainless steel pin either threaded or plain (fig. 1). In 
the application of larger sizes it is not necessary to make a drill 
hole beforehand, as a combination drill and tap has been con¬ 
structed on the various sizes of threaded pins (fig. 2, D and E). 
This combination of drill, tap and thread is not new but has been 
used for years in machine-shop practice and applies efficiently to 
bone surgery. The ordinary surgical drill with the short handle 
and speed ratio of 3:1 (one turn of the handle equalling three 
turns of the drill) has been unsuccessful because of the great speed 
combined with too little power for insertion of any but the Kir¬ 
schner wire size of pin. 

This new drill has the following features constructed within it 



1. The assembled hand drills with various sizes of threaded pins up 
to and including %-inch shown on left. 
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2 . Bone screw 
holding at¬ 
tachment for 
surgical hand 
drill. 



3. Two-speed surgical hand drill without ratchet (left thumb is applied 
to sliding bar mechanism). Pointer indicates gear changing 

mechanism. 


which are not found in the conventional drill on the market: 

1. A simple sliding-bar locking device which locks the handle 
when the drill chuck is tightened. This prevents the annoying 
turning of the drill handle (fig. 3). 
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2. A new principle has been constructed in the drill guide which 
permits the collapsible drill guide to accommodate four different 
sizes of pins; the ordinary surgical drill accommodates but one 
size Kirschner wire. 

3. Two speeds have been constructed within the drill. One of 
these is a 3:1 ratio; the other is a 1:1 ratio. By this means the 
larger size pins can be driven in at very slow speed. This prevents 
the formation of heat at the drill point and minimizes the danger 
of bone necrosis at the point of application. There is the higher 
speed of 3:1 ratio for application of the Kirschner wire and the 
smaller sizes of plain or threaded pin. 

4. The handle of this drill is made longer than that of the or¬ 
dinary drill but is not of excessive length. This permits ^e of 
oi)eration, adds tremendously to the power, and allows the i/4-inch 
threaded pin to be applied to the femur or other long bone without 
strain. 

5. A ratchet-type handle has been successfully constructed into 
this instrument which permits clockwise and counter-clockwise 
movement of pin or of bone screw. By the use of this instrument 
the Sherman bone screws can be driven into the femur or any 
other long bone directly. This is done quickly, easily, and without 
the use of the screw driver, which is an annojdng, protracted pro¬ 
cedure. 

6. In order that positive clockwise and counter-clockwise motion 
of the pin can be obtained without the annoying release of the 
chuck, the standard “2A” Jacobs chuck is used. 

7. A design for a bone screw holding attachment has been per¬ 
fected and is now being constructed which will permit the operator 
to insert Sherman or other type bone screws in any desired direc¬ 
tion without the aid of an assistant. 

Notwithstanding the many mechanical features, the instrument 
is only slightly larger in size and slightly heavier than the con¬ 
ventional drill. 
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BOOK NOTICES 


Publishers submitting books for review are requested to address 
them as follows: 

The Editor, 

United States Naval Medical Bulletin, 

Bureau of Medicine and Surgery, Navy Department, 

Washington 26, D. C. 

(For review) 


The Management op Obstetric Difficulties, by Paul Titus, MJ)., Obstetri¬ 
cian and Gynecologist to the St, Margaret Memorial Hospital, Pittsburgh; 
Consulting Obstetrician and Gynecologist to the Pittsburgh City Homes and 
Hospital, Mayview, and to the Homestead Hospital, Homestead, Pa.; Secre¬ 
tary of the American Board of Obstetrics and Gynecology; Commander 
(MC) USNR, attached to Professional Division, Bureau of Medicine and 
Surgery, Navy Department, Washington, D.C. 3d edition. 1,000 pages; 
426 illustrations and 8 color plates. The C. V. Mosby Co., St. Louis, Mo., 
publishers, 1945. Price $10. 

The third edition of “Management of Obstetric Difficulties” by 
Paul Titus, fulfills expectations. As in previous editions, the author 
has presented, in his* discussion of each phase of his subject, the 
views of many writers, scrupulously giving credit to all acceptable 
methods of treatment. His comments on these procedures, some¬ 
times favorable and sometimes not, are carefully considered, based 
on his own extensive knowledge and experience. 

This edition has been brought up to date on the subject of ob¬ 
stetrical analgesia and anesthesia by a thorough discussion of 
caudal anesthesia. 

A brief but comprehensive explanation of the Rh factor in its 
relation to erythroblastosis foetalis gives a workable outline of 
what is currently known about this widely discussed but not en¬ 
tirely understood condition. The indications for the methods of 
administration of various sulfa drugs and of penicillin are described 
in detail. 

Of particular interest is a new classification of the toxemias of 
pregnancy, which apparently covers all of the manifestations of 
this complication. 

Following the practice adopted in the earlier editions the num- 
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ber of the chapter appears at the top of each right-hand page, 
which greatly facilitates the locating of chapter references. 

The appearance of the book is somewhat marred by the fact 
that, owing perhaps to imperfections of the type or to inequality of 
the impression, certain lines stand out with a degree of blackness 
that is somewhat startling. This has the effect of emphasizing 
some statements that are relatively unimportant, and detracts 
from the ease of reading which otherwise characterizes the book. 

“Management of Obstetric Difficulties” is undoubtedly one of 
the best books ever published on this subject and should be in the 
library of every person who does obstetrics, as a guide to those 
whose participation in this field is only occasional, and as an au¬ 
thoritative reference work for students-and specialists. 

Men Under Stress, by Roy R. Grinker, Li. Col., M.C., and John P, Spiegel, 

Major, M.C., Army Air Forces. 484 pages. The Blakiston Company, Phila¬ 
delphia, Pa., publishers, 1945. Price $5. 

Mankind has come a long way forward. long last it frankly 
acknowledges what the men who fight the wars'have always known 
—^that wounds and death are not the sole cost of a war to the sol¬ 
dier. A large part of the reckoning and wastage is paid in never- 
ending tension and anxiety. For the most part physical wounds 
and physical disease are easily borne. To have fought and bled 
and fallen is an honorable estate which all men in all times have 
acknowledged because they understood the cause and effect rela¬ 
tionships. Yet for reasons which seem to be ingrained in the struc¬ 
ture of human society itself, the psychologic reactions to the stress 
of combat have always been somewhat obscured in a penumbra 
over-shadowed by the more tangible physical picture and hidden 
by misunderstanding. 

Colonel Grinker and Major Spiegel in their exposition of the 
nature and mechanics of the psychologic reaction of flying per¬ 
sonnel to combat, detail the erosion, the grinding, and the pulveri¬ 
zation of stress. Theirs is a fully documented account, clearly 
presented with illustrative case histories as important highlights. 

In many ways this is a unique contribution. The authors have 
striven to present their data in simple language. They are deeply 
aware of the many factors which have contributed to their pa¬ 
tients’ problems and therefore the djmamic picture which they 
paint has a gratifying realistic quality. Too often psychiatrists in 
their writings have rambled discursively with the result that inad¬ 
vertently they comfounded the uninitiated. Drs. Grinker and Spiegel 
out of a wealth of clinical teaching experience have caught the 
knack of presenting a lucid psychopathology. 

“Men Under Stress” is unequivocally recommended for laymen 
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and physicians alike. It sets a new high standard in medical writ¬ 
ing. Every medical officer will find his experiences not only well- 
described but also logically explained. 

Peripheral Nerve Injuries, Principles of Diagnosis, by Webb Haymaker, 
Capt., M.C., A.U^., Neuropathologist, The Army Institute of Pathology, 
Washington, D. C.; and Ba/mes Woodhall, Maj., M.C., A.U.S., Chief Neuro¬ 
surgical Section, Walter Reed General Hospital, Washington, D. C. 227 
pages; 225 illustrations. W. B. Saunders Co., Philadelphia, Pa., publishers, 
1945. Price $4.50. 

In this timely volume Haymaker and Woodhall present the es¬ 
sential data on peripheral nerves in a clear, concise and orderly 
fashion. The Ikrge number of line drawings and photographs aid 
considerably in elucidating the text. 

The book is divided into three sections. The first of these con¬ 
cerns the segmental and peripheral innervation of the skin, muscles 
and skeleton. Motor, sensory and sympathetic components are 
described. 

In the second section the examination of the injured patient is 
discussed. Among the interesting features of this section are the 
quick tests to determine if a nerve lesion exists, and the analysis 
of motion patterns on the basis of the muscles, nerves and spinal 
segments involved. Accessory methods of examination such as 
sweating tests, dermometry, electrical excitability of muscles, 
chronaxia and electromyography are described. 

In the final section the clinical features of various plexus and 
peripheral nerve injuries are discussed. Each nerve is considered 
separately. The motor and sensory distribution is shown in line 
drawings. Individual nerve lesions are demonstrated by photog¬ 
raphs taken from the files of various Army hospitals. 

Medical officers engaged in the examination of patients with peri¬ 
pheral nerve injuries will find this volume a good companion. 

The Basis of Cunical Neurology. The Anatomy and Physiology of the 
Nervous System in Their Application to Clinical Neurology, by Samuel 
Brock, MJ)., Professor of Neurology, College of Medicine, New York Uni¬ 
versity. 2d edition. 393 pages. The Williams & Wilkins Co., Baltimore, 
Md., publishers, 1945. Price $5.50. 

Instruction in neurology has usually been separated into distinct 
departments of anatomy, physiology and pathology, which precede 
the course in clinical neurology. In order to visualize human ner¬ 
vous functions in their normal as well as their distorted state as 
the result of disease, integration of neurologic fundamentals and 
clinical data is essential. If the clinician thinks of symptoms and 
signs in terms of disordered morphology and physiology rather 
than as mere words or syndromes, their differential diagnosis be¬ 
comes an art of interpretation of disease entities in the third 
dimension. 
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Recent advances in medical education have stressed the import¬ 
ance of the correlation of form and function with the interrelation¬ 
ship of organs and systems in the study of the individual as a 
whole. The test of time has proved that this method of instruction 
has a broadening elfect upon physicians in this period of speciali¬ 
zation, with mutual benefit to the patient and the physician. 

In this book the author, due to his wide experience as a clinician 
and a teacher, has presented the subject of clinical neurology in 
close association with the academically separated aspects of the 
nervous system. There have been many advances in the various 
fields of fundamental and clinical neurology since the publication 
of the first edition. As the result of laboratory investigations and 
observations made by neurosurgeons, the outstanding advances 
have been in the field of neurophysiology. The present volume has 
been revised extensively to include the results of these investiga¬ 
tions, noticeable in the discussion of electrodiagnostic methods and 
electroencephalography. A wealth of information which is difficult 
to find as a composite picture in the average textbook is presented 
clearly on such subjects as the hypothalamic control of vegetative 
functions, the general and special functions of the brain and the 
vegetative nervous system and its functions. 

Undoubtedly the most amazing feature of this volume is the 
mass of fundamental details associated with clinical application 
which has been presented so clearly in a book of this size. This 
book is not only considered an excellent text for medical students, 
but its greatest value should be found as a standard r^erence text 
for medical libraries and a ready reference for the general prac¬ 
titioner of medicine. 

P*ERiODONTAi, DISEASES —Part One, Diagnosis and Treatment—Part Two, Soft 

Tissue Lesions of the Oral Cavity, by Arthur H. Merritt, M.S., D.D.S., Sc.D., 
3d edition. 256 pages; illustrated. The Macmillan Company, New 

York, publishers, 1945. Price $3.50. 

This is an excellent presentation of one of the specialties of den¬ 
tistry that at times has not received the attention that it has mer¬ 
ited. The book, which is now in its third edition, is divided into a 
first and a second part. 

The first part deals with the etiology, diagnosis, prognosis and 
treatment of these conditions which are essentially in the field of 
periodontia in its more restricted sense. In reading this part of the 
book, one is impressed by the close relationship that exists between 
the practice of periodontia and the practice of general medicine. 

The author classifies and subdivides the several periodontal dis¬ 
eases which have at times been grouped together under the gen¬ 
eral heading of “pyorrhea.” He gives the procedure by which a 
differential diagnosis of these diseases may be made and stresses the 
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importance of early diagnosis and treatment of gingivitis as a 
means of preventing periodontoclasia. 

The importance of diet in its relation to periodontia is accentu¬ 
ated. The loss of resistance to stress and not occlusal force is 
regarded as a prime cause of traumatic occlusion. Traumatic oc¬ 
clusion itself is regarded as a symptom and not an etiologic factor 
in periodontoclasia. 

Several cases of obscure and continued pain are reported, which 
were eventually diagnosed as hyperemia of the pulp resulting 
from a moderate gingival recession. A successful method of treat¬ 
ing this condition is given. 

In the second part of the book the author stresses the frequent 
early oral manifestation of systemic disease and the responsibility 
of the dentist, who is usually the first to be consulted, to recognize 
the true significance of these lesions and to refer the patient to the 
medical practitioner for his principal treatment. He directs atten¬ 
tion to the fact that a mistake in diagnosis in these cases may re¬ 
sult in the oral lesions being treated as a local condition while the 
systemic disease which is the primary cause of the oral lesion goes 
untreated. 

The author also stresses the need of collaboration with the medi¬ 
cal practitioner in the treatment of certain advanced cases of 
periodontal disease. 

Perhaps the greatest value of the second part of this book is the 
aid that it will give the dental practitioner in making a differen¬ 
tial diagnosis between truly periodontal disease and the oral mani¬ 
festations of systemic disease. 


Physical Diagnosis, by Ralph H. Major, MJ)., Professor of Medicine in The 
University of Kansas. 3d edition, revised. 444 pages; 458 illustrations, 
W. B. Saunders Co., Philadelphia, Pa., publishers, 1945. Price $5. 

The author presents in a clear, concise, well organized and inter¬ 
esting manner the dicta of physical diagnosis. He gives an ade¬ 
quate historical background of the methods and armamentarium of 
physical diagnosis, and has drawn freely from classic descriptions 
and quotations of the masters. 

Objective findings upon inspection, palpation, percussion and 
auscultation are adhered to, and, where practicable, are explained 
on the basis of applied physics. The findings in the normal and 
abnormal are adequately discussed. The subjective symptom of 
pain receives full cognizant value, and is discussed early in the 
volume. As to thoroughness and length of discussion, the author 
well proportions the relative value of the various systems when 
considered from the standpoint of general physical diagnosis. 
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This book is particularly enhanced by its wealth of diversified 
illustrations, consisting of photographs, drawings, phonograms, 
and sound tracings. Its extensive bibliography is in itself a valu¬ 
able contribution to the subject. 

It is the opinion of the reviewer that the author has admirably 
presented in this volume an outline and textbook of physical diag¬ 
nosis. After its consideration, one is aware that “the practiced 
eye, ear, and finger” have not been antiquated by more refined 
methods of diagnosis. This book is recommended for the general 
practitioner in Naval service. 

Dental Chronology —A Record of the More Important Historic Events in 
the Evolution of Dentistry, by Hermann Prinz, AM., D.D.S., M.D., ScD., 
Dr. Med. Dent. Emeritus Professor of Pharmacology and Lecturer, The 
Thomas W. Evans Museum and Dental Institute School of Dentistry, Uni¬ 
versity of Pennsylvania. 189 pages; illustrated with 97 engravings. Lea & 
Febiger, Philadelphia, Pa., publishers, 1945. Price |3. 

This very interesting small book is something more than a mere 
chronology in that the author at times amplifies the text to include 
a brief history of important events in the development of dentistry 
as a profession. 

The book is divided into three parts plus an appendix. Part one. 
Antiquity, is a record of dentistry from the beginning of recorded 
events until the year 1000 A.D.; part two. The Middle Ages, simi¬ 
larly covers a period from 1000 A.D. until 1728 A.D.; part three, 
Modem Times, begins with the publication of “Le Chirurgien Den- 
tiste” by Pierre Fauchard, the father of modem dentistry. The 
appendix contains additional chronologic data relative to dentis¬ 
try and other items of interest to the dental practitioner. 

Several interesting instances in which dentistry has played an 
important forensic role are recorded. These include: The identi¬ 
fication of the exhumed skull of Dr. Joseph Warren by Paul 
Revere, who was a practicing dentist as well as a skilled metal¬ 
worker; the famous Webster-Parkman trial in which Professor 
Webster was convicted of the murder of Dr. Parkman in the Har¬ 
vard School of Medicine, the evidence being based on the expert 
testimony of Dr. Nathan C. Keef, a graduate of both medicine and 
dentistry; the episode of international importance which occurred 
when a second secretary of the German Legation in Chile mur¬ 
dered a Chilean porter and absconded with a large sum of money; 
the expose of the Russian woman Tschaikowski as a pretender to 
the perquisites of Anastasia, the youngest daughter of the last 
czar of Russia. 

This book is interesting not only to the practitioner of dentistry 
but to the layman as well. 
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A Textbook op Ophthalmology, by Sanford R. Gifford, MA., MJ)., FA.C^., 
Formerly Professor of Ophthalmology, Northwestern University Medical 
School, Chicago. 3d edition. 457 pages; illustrated. W. B. Saunders Co., 
Philadelphia, Pa., publishers, 1945. Price $4. 

Dr. Gifford’s last book, completed before his death, is excellently 
presented and carefully written. His style is clear and concise and 
practically every condition that the doctor with a wide general 
practice would encounter is discussed. 

In the reviewer’s opinion, the sections on refraction and injuries 
to the globe are exceptional. The color plates, especially the color 
photographs of actual disease processes are good, and it would 
have been more desirable had more of them replaced the black and 
white illustrations. The chapters on examination and ocular motil¬ 
ity are probably too detailed for general use. 

It is thought the author overemphasized the older therapeutic 
measures, particularly in regard to trachoma. Very little mention 
is made of sulfonamide therapy in any of the eye diseases and no 
reference to penicillin is given, which is regrettable but under¬ 
standable if written prior to its introduction. 

As a whole, medical officers, general practitioners, and especially 
industrial surgeons will find this book of definite value. The ma¬ 
terial can be found elsewhere, but nowhere is such a large subject 
presented in as an easy-to-read manner. 

Fundamentals op Pharmacology, by Clinton H. Thienes, M.C., PhD.,' Pro¬ 
fessor and Head of the Department of Pharmacology, School of Medicine, 
University of Southern California. 497 pages. Paul B. Hoeber, Inc., New 
York, publishers, 1945. Price $5.75. 

This text, primarily written for medical students, can serve as a 
valuable reference for the practicing physician and pharmacist. 
Drugs referred to are grouped according to their physiologic 
action. A comprehensive index refers to each drug, which is 
briefly described, followed by the official preparations made from 
it, its dose, absorption, fate and excretion, local and systemic ac¬ 
tion, toxicology and its therapeutic use. An extensive bibliography 
at the end of each chapter refers the reader to many texts for more 
detailed study. 

In addition to the well-written monographs on therapeutic 
agents, chapters on chemical diagnostic agents, actions of drugs 
on cells, and suggestions to prescription writers can aid the student 
materially. Nothing so endears the physician to the heart of the 
pharmacist, as the well-written prescription. 

Essentials op Body Mechanics in Health and Disease, by Joel E. Gold- 
thwait, M.D., F.A.C.S., LLD.; Lloyd T. Brown, MD., FA.CE.; Loring T. 
Swaim, M.D.; and John G. Kuhne, MD., FA.C.S.; with a chapter on the 
Heart and Circulation as Related to Body Mechanics, by WilUam J. Kerr, 
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M.D., FA.CJ*. 4th edition. 337 pages; 128 illustrations. J. B. Lippincott 
Co., Philadelphia, Pa., publishers, 1945. Price |5. 

For many years the authors have been interested in body me¬ 
chanics or the effect of body posture on health and have expanded 
a series of lectures and articles into this small volume. Their long¬ 
standing interest is evidenced in the bibliography which is pre¬ 
dominantly composed of articles appearing in the literature during 
the period 1910 to 1920. Similarly the clothing of the models de¬ 
picted is that of the same era. It serves to remind us of the phy¬ 
sician’s age-long, difficult task in providing treatment and care of 
patients afflicted with chronic diseases. In fact its chief value 
would appear to be the emphasis it lays upon encouraging the 
sorely tried practitioner into continuing to endeavor further to 
bring some form of therapeutic aid to these unhappy people. 

Muscular training, correction of faulty postural habits, and the 
application of apparatus such as splints and belts, are presented 
both for prophylaxis and treatment in cases of chronic arthritis 
and neuromuscular disorders. Nor is the range of chronic ailments 
treated by these methods confined to these. Tumors, diabetes, 
tuberculosis and many other chronic diseases are listed as being 
comforted and aided by these methods. 

In.fact were not the authors such prominent orthopedic surgeons 
lending the dignity of their positions in the surgical field to this 
thesis, one would be inclined to suspect that he were entering the 
shady sphere which lies between the physical culture enthusiasts 
and the chiropractors. To leave that impression would be unfair to 
the sincerity and the professional acumen of the authors, who have 
presented a book which should stimulate physicians to perform a 
better physical examination and to attain an understanding of the 
influences of body posture on the various systems of the body in 
health and disease. 

Disinfection and Sterilization, by Ernest C. MeCtdloeh, MA., D.VM., Ph.D., 
Professor of Bacteriology in the Health Research Institute, Professor of 
Bacteriology and Parasitology at the State College of Washington. 2d edi¬ 
tion; thoroughly revised. 472 pages; illustrated with 68 engravings. Lea 
& Febiger, Philadelphia, Pa., publishers, 1945. Price $6.50. 

The second edition of this excellent reference work has been 
brought up to date by concise sununaries concerning the applica¬ 
tion of recent discoveries such as those dealing with antibiotics 
such as penicillin. The outstanding feature of the book has been re¬ 
tained, namely, the concentration of pertinent technical informa¬ 
tion so that it is readily understandable by those concerned with 
sanitation and applied bacteriology. 

Another merit of the work is that its content is based upon the 
outstanding discoveries of the past century. These may have been 
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outstanding discoveries of the past century. These may have been 
made by Pasteur or by a modem researdier such as Fleming. 

This text will prove of special value to medical officers concerned 
with sanitation. However it would be an asset as a ready reference 
for any commissary specialist or line officer responsible for sanita¬ 
tion aboard ship or at a shore station. 

The diversity of subjects and the excellent list of selected refer¬ 
ences at the end of each chapter make this book valuable for inclu¬ 
sion in small reference libraries. A few of the many subjects dis¬ 
cussed are: Sunlight as a natural agency; disinfection of the skin; 
surgical sterilization by heat; pasteurization; bacterial growth in 
frozen, canned and dehydrated foods; the relative value of disin¬ 
fectants ; water purification; sewage treatment; and the disinfec¬ 
tion of air. Separate chapters are devoted to the disinfectants 
under the headings of halogens, phenols, dyes, metals, alkalies and 
acids. The relative merits and diverse uses of these numerous 
compounds are pointed out. 

Jottings From a Cruise, by Captain Alfred J. Green, Master Mariner. 

Printed by The Kelly Printing Company, Inc., Seattle, Washington, 1944. 

Price, $3.50. 

Jottings From A Cruise was written in diary and in letters, and 
now a half century later, is presented by the author’s son. 

Like Conrad, Captain Green commanded tall ships, loved the sea 
as a mistress, and wrote of his love. But his narrative style is 
rather that of Slocum, his depiction is of days asea and in port, of 
the vagaries, beauties and terrors of the deep. 

‘T think if you asked any man who in his youth had tried the 
sea for a voyage or two ‘what were his pleasantest memories con¬ 
nected with life,' he would answer ‘Sunday in the tropics, running 
down the trade winds.’ There is such a perfect Sabbath peace and 

calm about ever 3 rthing-The ship glides along with a gentle 

measured motion through the blue shining waves. The air is soft, 
sensuous and balmy, with just enough freshness in the breeze to 
temper the glorious sunshine.” 

During the long stops in port, waiting to discharge or take on 
cargo, or as in Durban with a crew depleted by Transvaal gold- 
rush, the author is an excellent cicerone, his observations kind and 
philosophic. 

This is not a sea classic, but it is a well-written tale of an en¬ 
joyed career, and a tribute to the almost vanished square-rigger. 
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From November 1924 until August 1942 medical officers of the 
Navy were required to make monthly reports of the number of 
doses of arsenicals administered and a separate report of each 
case in which ill effects were noted. Since August 1942 reports 
have been- made quarterly, except from submarines. Beginning in 
1945 reports are being submitted annually. During the 20 years, 
1925 to 1944 inclusive, in which this information has been com¬ 
piled, 2,555,994 doses of arsenicals have been administered and 
1,281 untoward reactions have been reported. 

Previous articles dealing with the information obtained from 
these reports have been published in the following issues of this 
Bulletin : 


• September 1925 
January 1927 
January 1929 
July 1930 
October 1931 
October 1932 
October 1933 
October 1934 


January 1935 
October 1935 
January 1936 
October 1936 
January 1937 
October 1937 
January 1938 
October 1938 


January 1939 
October 1939 
January 1940 
October 1940 
January 1941 
October 1941 
January 1942 
October 1942 


January 1943 
November 1943 
January 1944 
October 1944 
January 1945 
October 1945 


Cases of arsenical dermatitis occurring during the year 1944 
were reported in the October 1945 issue of the Bulletin. 

The present article includes all cases, except those of arsenical 
dermatitis, which were reported during the year 1944. Compara¬ 
tive figures from the experience of previous years are also pre¬ 
sented. 
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Table 1. —Arsenical reactions^ 19J^ 


Maphanen and neoaraphenamine 


CHassification 

Mild 

Severe 

Fatal 

Total 

Arsenical dermatitis*. 

10 

16 

0 

26 

Reactions of minor importance... 

16 

0 

0 

16 

Vasomotor phenomena. 

7 

2 

0 

9 

Liver damage. 

0 

10 

1 

11 

Toxic encephalopathy. 

0 

0 

2 

2 

Blood dyscrasia. 

0 

0 

1 

1 

Arsenical hypersensitivity. 

1 

1 

1 

3 

Acute renal damage... 

0 

0 

1 

1 

Hemorrhagic encephalitis. 

0 

0 

1 

1 

Circulatory collapse. 

0 

0 

1 

1 

Gastro-intestinal disturbances. 

3 

0 

0 

3 

Jarisch-Herxheimer reaction. 

4 

0 

0 

4 

Liver damage (doubtful reaction). 

1 

0 

0 

1 

Febrile reaction. 

0 

1 

0 

1 

Total. 

42 

30 

8 

80 


* Case hiatoriea were published in the October 1945 issue of the Bulletin. Sixty-seven of the above 
reactions (38 mild, 24 severe and 5 fatal) were caused by mapharsen. Thirteen (4 mild, 6 severe and 3 fatal) 
were caused by neoarsphenamine. 


Table 2. —Arsenicals administered during the year 1944 for all diseases 


Doses (grams) 


Drug 

0.9 to 3 

0.9 

0.6 to 0.9 

Less than 
0.6 

Total 

Bismarsen 






Navy. 

0 

0 

0 

152 

152 

AU others. 

0 

0 

0 

38 

38 

Mapharsen 






Navy. 

0 

0 

0 

366,310 

355,310 

All others. 

0 

0 

0 

26,165 

26,165 

Neoarsphenamine 






Navy. 

0 

1,175 

8,113 

1,882 

11,170 

All others... 

0 

86 

368 

774 

1,228 

Sulfarsphenamine 






Navy. 

0 

0 

24 

11 

35 

All others. 

0 

0 

0 

19 

19 

Tryparsamide 






Navy. 

1,269 

0 

0 

0 

1,269 

All others. 

758 

0 

0 

0 

758 

Total. 

2,027 

1,261 

8,505 

384.351 

396,144 


NUMBER OP PERSONS TREATED FOR SYPHILIS AND OTHER DISEASES 

Annually, on 31 December, each activity reports to the Bureau 
of Medicine and Surgery, on NAVMED-Form A, the number of per¬ 
sons in that command who have a history of syphilis, and the 
number receiving any anti-syphilitic treatment during the year. 
A report of the number of persons who were treated during the 
year with an arsenical compound for a disease other than s3T)hilis 
is also required. This census does not take into account persons 
who left the service during the year. 

In table 7 treatment data are listed separately for “active ser- 
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Table 3. —AraenicaU adminiatered during tha 13-year period, 19SX-194^i, for cdl diaeaaea 


Doses (grams) 


Drug 

0.9 to 3 

D 

0.6 to 0.9 

Leas than 
0.6 

Total 

Acetarsonc: 

N a vy. 

0 

0 

0 

166 

166 

All others. 

0 

0 

76 

771 

^7 

Arsphenamine: 

Isavy. 

0 

0 

149 

10,297 

706 

10,446 

713 

All others. 

0 

0 

7 

Eismarsen 

Navy.. 

0 

0 

0 

2,820 

2,820 

1,934 

All others. 

0 

0 

1 

1,933 

Mapharsen* 

Navy... 

0 

0 

0 

931,090 

931,090 

75,858 

718,333 

178,959 

All others. 

0 

0 

0 

751858 

Neoarsphenamine 

Na\'y. 

0 

7,954 

945 

321,409 

388,970 

All others. 

0 

40,160 

137354 

Silver arsphenamine 

N avy. 

0 

0 

0 

355 

355 

All others.. 

0 

0 

0 

204 

204 

Sulfarsphenamine 

Nav'y. 

0 

18 

425 

7,483 

7.926 

All others.. 

0 

8 1 

404 

13,530 

13,942 

38,783 

Tr^arsamide 

38,770 

0 

0 

13 

All others. 

18,688 

0 1 

2 

8 

18,696 




Total. 

57,456 

8,925 

362,633 

1.572,058 

2,001,079 



* First administered in 1935. 


Table 4. —Deaths and severe reactiam foUoitnng the administration of 1 , 392,838 doses of 
neoarsphenamine, 1925 - 1944 ; ratio of deaths and severe reactions to doses 


Classification 

Deaths 

Severe reactions 

Deaths and severe 
reactions 

Number 

Ratio 
to doses, 

1 to - 

Number 

Ratio 
to doses, 

1 to - 

Number 

Ratio 
to doses, 

1 to - 

Hemorrhage encephalitis. 

18 

77.380 

1 

1,392,838 

19 

73,307 

Arsenical dermatitis. 

13 

107,141 

214 

6,509 

227 

6,136 

Blood dyscrasias. 

9 

164,769 

20 

69,642 

29 

48,029 

Vasomotor phenomena. 

6 

232,140 

67 

24,436 

63 

22,109 

Acute renal damage. 

2 

696,419 

5 

278,568 

7 

198,977 

Acute yellow atrophy of the 







liver. 

2 

696,419 

0 


2 

696,419 

Vascular damage (probable 





renal hemorrhage). 

1 

1,392.838 

0 


1 

1,392,838 

liver damage. 

1 

1.392.838 

28 

49,744 

29 

48,029 

Jarisch-Mcrxheimer reaction... 

0 


2 

696,419 

2 

696.419 

Gasiro-intestinal disturbances.. 

0 


5 

278,568 

6 

278.568 

Polyneiirilifl.-. 

0 


1 

1,392.838 

1 

1,392,838 

Borderline hemorrhagic en¬ 





cephalitis. 

0 


1 

1,392,838 

1 

1,392,838 

Arsenical neuritis. 

0 


1 

1,392,838 

1 

1,392,838 

Optic neuritis... 

0 


1 

1,392,838 

1 

1,392,838 

Araenical hypersensitivity. . . . 

1 

1,392,838 

0 


1 

1,392,838 

(Classification undetennined.... 

1 

1,392,838 

0 


1 1 

1,392,838 

ToUl. 

54 

26,793 

336 

4,145 

390 

3,571 


vice personnel” and “all others.” The term “all others” includes 
Veterans’ Administration patients, dependents of Naval personnel, 
native populations of insular possessions, and prisoners of war. 
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Table 5 .—Deaths and severe reactions foUawing the administraJtion of 1,006,951 doses of 
mapharsen, 1935-1944; ratio of deaths and severe reactions 


ClaBsiBcation 

Deaths 

Severe reactions 

1 Deaths and aevere 
reactions 

Number 

Ratio 
to doses 

1 to- 

Number 

Ratio 
to doses 

1 to- 

Number 

Ratio 
to doeea 

1 to- 


0 


37 

27,215 

37 

27.215 

. 

Liver damage. 

1 

1,006,951 

19 

52;997 

20 

50.348 

VMoniQtor phenomena. 

0 


3 

335,650 

3 

335.650 

renal damage. 

1 

1,006,951 

0 

1 

1,006,951 

Toxic encephalopathy. 

2 

503,475 

0 


2 

503,475 

Blood dyacraaia . 

0 

1 

1,006,951 

1 

1.006,951 

Hemorrhagic encephalitia. 

1 

1,006,951 

0 

1 

1,006,951 

Polyneuritia. 

0 

1 

l,006,95i 

1 

1,006.951 

Areenieal hyperaenaitivity .. . 

0 


1 

1,006,951 

1 

1.006,951 

Pehrile reaction. 

0 


1 

1,006,951 

1 

1.006,951 

Circulatory coUapae. 

1 

1,006,951 

0 

1 

1.006.951 

Total. 

6 

167,825 

63 

15,983 

69 

14.593 


Table 6. —Deaths following administration of arsenical compounds, 1919-1944 


Year 

Ars- 

phen- 

amine 

Neo- 

ars- 

phen- 

amine 

Silver 

ars- 

phen- 

amine 

Maph- 

arsen 

Total 

Year 

Ars- 

phen- 

amine 

Neo- 

ars- 

phen¬ 

amine 

Silver 

ars- 

phen- 

amine 

arsen 

Total 

1919... 

3 

0 

0 

0 

3 

1932.. 

0 

4 

0 

0 

4 

1920.. . 

1 

1 

0 

0 

2 

1933.. 

0 

7 

0 

0 

7 

1921.. . 

3 

1 

0 

0 

4 

1934.. 

0 

3 

0 

0 

3 

1922. . . 

0 

4 

0 

0 

4 

1935.. 

0 

2 

0 

0 

2 

1923.. . 

0 

1 

0 

0 

1 

1936.. 

0 

3 

0 

0 

3 

1924... 

1 

2 

0 

0 

3 

1937.. 

0 

1 

0 

0 

1 

1925... 

0 

2 

0 

0 

2 

1938.. 

0 

3 

0 

0 

3 

1926... 

0 

4 

0 

0 

4 

1939.. 

0 

4 

0 

0 

4 

1927. . . 

1 

4 

0 

0 

5 

1940.. 

0 

1 

0 

0 

1 

1928. . . 

0 

6 

0 

0 

6 

1941.. 

0 

0 

0 

1 

1 

1929.. . 

0 

3 

0 

0 

3 

1942.. 

0 

0 

1 

0 

1 

1930.. . 

0 

3 

0 

0 

3 

1943.. 

0 

1 

0 

0 

1 

1931.. . 

0 

0 

0 

0 

0 

1944.. 

0 

3 

0 

5 

8 







Total... 

9 

63 

1 

6 

79 


In table 7 it will be noted that 3,179 persons in the Navy and 
Marine Corps were treated with arsenical compounds during the 
year 1944 for diseases other than syphilis. These diseases were: 
Vincent’s angina 2,526, Vincent’s gingivitis 429, malaria 94, ul¬ 
cers 15, acute tonsillitis 12, acne 10, chancroid 9, yaws 3, and 
other diseases and conditions eighty-one. 

Of the persons in the group “all others” treated for diseases 
other than syphillis, 2,888 were treated for yaws, 45 for Vincent’s 
angina and 1 for relapsing fever. 

ARSENICAL HYPERSENSITIVITY 

Case 27-19H .— This patient was exposed to infection on 1 December 1943, 
and reported to the sickbay on 5 February 1944 with sores on the face, legs. 
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Table 7. —Syphilis and arsenicals, U. S, Navy, 1944 


Item 

Persons 

Navy and 
Marine 
Coipe 

All others 

Total 

SypKili* 31 December 1944. 

24.287» 

18 

10,027 

540 

3 

107 


24,287* 

26 

13,201 

606 

6 

164 

Climber of persons treated for syphilis with: 

Arsenicals: 

Bismarsen. 

Mapharsen. 

8 

3,174 

60 

3 

57 

Neoarsphcnamine. 

Sulfarsphenamine. 

Trypaisaniide. 

Total iiersons treated with arsenicals. 

Heavy metal compounds: 

Bismuth. 

10,701 

3,302 

14,003 

9,854 

6 

10 

1,962 

23 

1 

11,816 

29 

11 

Mercury. 

Potassium iodide. 

Total persons treated^ with heavy metal compounds. . 

Number of persons treated for diseases other than syphilis with: 
Arsenicals: 

Bismarsen. 

9,870 

1,986 

11,856 

2 

1 

1,944 

1,182 

50 

0 

0 

1.970 

964 

0 

2 

1 

3,914 

2,146 

50 

Sulfarsphenamine. 

Mapharsen. 

Neoarsphenamine. 

Fowler B solution. 

Total persons treated with arsenicals. 

Hea^ metal compounds: 

Bismuth. 

3,179 

2,934 

6,113 

64 

21 

85 



* Incomplete data. 


arms, and penis. He was admitted with the diagniosis of gonococcus infection, 
urethra. The Kahn blood reaction was 4-plus, and the diagnosis was changed 
to syphilis. 

Arsenical treatment was instituted with a 0.06-gm. injection of mapharsen 
on 11 February 1944, followed by 0.06-gm. injections on 15, 18, and 21 Febru¬ 
ary and 4 March. Four hours after the last injection the patient complained 
of nausea, weakness, and headache. About 2 hours later he developed ab¬ 
dominal pain, fever, and chills. The temperature rose to 103.2'* F., gradually 
returning to normal within 12 hours. 

One gram of sodium thiosulfate was given intravenously, and recovery was 
complete in 2 days. 

Case 28-19^4 .—After exposure to infection in August 1943, this patient 
reported for examination complaining of an ulcerated lesion on the penis, 
adjacent to the corona. A darkfield examination disclosed Treponema pallidum 
on 5 October, and the Kahn blood reaction was 4-plus on 19 November. 

Arsenical treatment was begun with a 0.03-g^. injection of mapharsen on 
23 November, followed by 0.06-gm. injections on 26 and 30 November and on 
4 December. A reaction occurred immediately following the last injection, 
as manifested by headache, chills, pallor, dizziness, and a weak, irregular 
pulse. One cubic centimeter of epinephrine was given and the symptoms 
disappeared. 

A 0.03-gm. injection of mapharsen administered on 10 December caused a 
similar reaction. The heart beat remained normal. A 0.012-gm. injection 
given on 14 January 1944 was followed in about 3 hours with chills, short- 
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ness of breath, rapid heart action, and a mild frontal headache. The temper¬ 
ature reached 102.8° F., but returned to normal the following morning. 

Treatment was changed to neoarsphenamine on 28 January. The patient 
received four injections, totaling 1.21 gm., with no ill effects, and recovery 
was complete in 32 days. 

Case 29~194A .—After exposure to infection in March 1944, this patient 
noticed a pinhead-size lesion on the prepuce of the penis. Darkfleld examina¬ 
tions revealed Treponema pallidum. 

Arsenical treatment began with a 0.03-gm. injection of mapharsen on 25 
May, and was followed by a 0.04-gm. injection on 28 May, and 0.06-gm. in¬ 
jections on 2 and 5 June. Ten minutes after the last injection the patient ex¬ 
perienced chills, fever, and headache. Several hours later he experienced pain 
on swallowing. The pharynx and tonsils were seen to be moderately red¬ 
dened; there were no follicles. The temperature was 101.8° Fahrenheit. The 
patient was given aspirin-phenacetin-caifeine capsules, 1 every 4 hours, and 
an icebag was applied to the throat. Recovery from this reaction occurred in 
3 days. 

One week later the patient was given a 0.03-gm. injection of marpharsen. 
Two hours later he had a frontal headache and a chill, the temperature rose 
to 100.2° F., the conjunctivae were diffusely injected, the tonsils were edema¬ 
tous and diffusely reddened, and the palate was soft. 

The patient was admitted to the sick list and transferred to a base hospital 
for treatment and disposition. The time of recovery was not reported. 

Case 30-19AU ,—This patient was exjrased'to infection on 21 and 27 January 
1944. The first symptoms of syphilis were noted on 5 April. There was no 
evidence of a primary genital lesion; the primary lesion was probably on the 
right forefinger. Kalin blood tests yielded positive results on 7 April and 
3 May. 

Arsenical treatment began with 0.03-gm. injections of mapharsen on 13 
and 15 April, which were followed by 0.06-gm. injections on 17, 19, and 21 
April. Two hours after the last injection the patient had a chill and a severe 
febrile reaction. No gastro-intestinal symptoms or dermatitis were noted 
except for an erythema of the skin. The chills, fever, and erythema of the 
skin subsided after 24 hours (at times the temperature reached 105° F.), 
and recovery was complete in 3 days. 

In the belief that this might be a protein reaction not associated with the 
drug, a 0.005-gm. injection of mapharsen was given intravenously on 25 May. 
A temperature of 102.4° F. and a slight chill followed within 2 hours. This 
second reaction was considered as definitely establishing a sensitivity to 
arsenicals, and the drug was discontinued. Recovery from the second reaction 
occurred in 12 hours. 


VASOMOTOR PHENOMENA 
MAPHARSEN 

Case 81-19 jH .—The date of infection in this case is unknown. Syphilis was 
diagnosed by a typical maculopapular eruption of secondary syphilis a 
4-plus Kahn blood reaction. 

Antiluetic therapy began with 0.04-gm. injections of mapharsen on 4, 8, and 
11 September. On the day following the last injection the patient a 
temperature of 103° F., and complained of headache, nausea, and a dull ab 
dominal pain. Physical examination did not disclose any abnormalities except 
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a mild tenderness beneath the right costal margin. The urine did not contain 
albumin or casts and there was no bile. Complete blood count was within 
normal limits. The icterus index was 13.5, and the blood urea 11.4 mg. per 
100 cubic centimeters. The fever continued for 3 days. 

This was not a typical arsenical reaction, although the drug was considered 
to be the most likely cause. One week later the patient was completely re¬ 
covered, and it was decided to give him 0.02 gm. of mapharsen. Following 
this injection, the patient had a mild chill, a fever of 104.2” F., and a severe 
headache with photophobia and nausea. There was a pronounced conjunctivitis 
and some diffuse abdominal tenderness. Later he developed lethargy and a 
mild delirium. A urine specimen showed 0.22 mg. of arsenic per 100 cubic 
centimeters. 

He was given 1 gm. of sodium thiosulfate and 1,000 cc. of 5-percent dextrose 
in saline solution intravenously and 1.75 cc. of 10-percent BAL in peanut oil 
intramuscularly every 4 hours for 4 doses, and then each morning for 2 more 
days. Kesponse to treatment was prompt. The temperature became normal 
within 24 hours and there was no secondary rise. Becovery was complete in 
3 days. 

Case 32-19H .—After exposure to infection in May 1944, this patient de¬ 
veloped a chancre on the prepuce of the penis. A darkfield examination showed 
Treponema pallidum and the Kahn blood reaction was 4-plus. 

Arsenical treatment, begun with a 0.03-gm. injection of mapharsen on 22 
July, was followed by 0.06-gm. injections on 24 and 28 July and on 1 and 4 
August. Immediately after the last injection the patient developed a severe 
suboccipital headache, and within 4 hours there was onset of fever which 
reached 103” Fahrenheit. Anosmia was associated with the febrile response. 

One week later he was given another 0.03-gm. injection of mapharsen which 
was followed in 8 hours by a fever of 100.8” Fahrenheit. Urinalysis showed 
no sugar or albumin, but 1 or 2 leukocytes and epithelial cells per high dry 
field. There were also uric acid crystals. Treatment consisted of bed rest, and 
the patient was transferred to a Naval hospital on 15 August. 

Case 33-1944 .—After exposure to infection on 31 March 1944, this patient 
developed a chancre on the penis. A diagnosis of syphilis was established by 
positive darkfield findings. 

Arsenical treatment, begun with a 0.03-gm. injection of mapharsen on 4 
April, was followed by 0.06-gm. injections on 6,8,11,13,15, and 18 April. Two 
hours after the last injection the patient experienced weakness and nausea 
and vomited. He was given an immediate infusion of 50-percent dextrose. 
His temperature rose to 104” F. and he had pain in the epigastrium and lum¬ 
bar region. Fischer’s solution, 600 cc., was given slowly by rectum. Two 
1,000-cc. injections of 6-percent dextrose were administered intravenously, 4 
hours apart, and recovery ensued in 2 days. 

Cose 34~4944^—'tTae date of infection in this case is unknown. Infection 
was first noted when the patient was circumcised on 4 February 1943. 

From 13 March 1943 to 23 May 1944, he received 44 injections of maphar¬ 
sen, a total of 2.64 gm., and 32 injections of bismuth, a total of 3.51 grams. 
The last course of treatment began with a 0.04-gm. injection of mapharsen 
on 30 May, and 4 hours later the patient had generalized, moderately severe 
abdominal pain, nausea, and retching. There was no vomiting. Treatmept 
consisted of morphine, H grain, sweetened liquids, bed rest, and codeine sul¬ 
fate, % grain, every 6 hours. He recovered from the reaction in 2 days. 
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Case 35-19H .—After exposure to infection on 2 February 1944, this patient 
developed a dorsal penile lesion. A darkfield examination on 30 March re¬ 
vealed numerous spirochetes morphologically resembling Treponema pallidum. 
A Kahn blood test was 4-plus. 

From 31 March to 18 April he received 8 injections of mapharsen, a total 
of 0.45 gm., and from 31 March to 9 May he received 8 injections of bismuth, 
a total of 1.39 grams. 

A second course of treatment began with a 0.06-gm. injection of mapharsen 
on 16 May, and 3 hours later the patient complained of headache, general 
malaise, and “chilly sensations.” Examination revealed a temperature of 
104° F., blood pressure 120/80, pulse rapid and bounding, and marked tremors 
of the extremities. 

Treatment consisted of phenobarbital, % grain every 4 hours, bed rest, 
abundant fluids, and a liquid diet. He recovered in 3 days. 

Case S6-19UA .—A small lesion appeared on the frenum of the penis after 
this patient’s exposure to infection on 17 August 1943. A darkfleld examina¬ 
tion showed Treponema pallidum. 

From 6 September to 3 November, he received 10 injections of maphsirsen, 
a total of 0.57 gm., and from 28 October to 30 December 10 injections of 
bismuth subsalicylate, a total of 1.3 grams. A second course of arsenical 
treatment began with a 0.03-gm. injection of mapharsen on 22 December, and 
was followed by 0.06-gm. injections on 29 December and on 1 January 1944. 
After each of these last 3 injections the patient experienced nausea and 
vomited several times. Blood counts and urinalysis were within normal limits. 
The patient was given a 0.02-gm. injection of mapharsen on 22 January with 
no further reaction, and was returned to duty with the recommendation that 
he receive 0.02- or 0.03-g(m. doses of mapharsen and multiple vitamin tablets. 
Recovery was complete in 12 days. 

Case 37-19H -—This patient was exposed to infection on 10 January 1944. 
On 25 January physical examination revealed a chancre under the foreskin. 
A darkfield examination showed Treponema pallidum. Results of Rahn and 
Kolmer blood tests were positive. 

Arsenical treatment began with a 0.03-gm. injection of mapharsen on 29 
January, and was followed by a 0.04-gm. injection on 1 February, a 0.05-gm. 
injection on 3 February, 0.06-gm. injections on 5 and 11 February, and a 
0.001-gm. injection on 15 February. The 0.001-gm. injection was given after 
the ad'ministration of 0.2 cc. of epinephrine. Two hours after this injection the 
patient developed chills, fever, malaise, and vomiting. One thousand cubic 
centimeters of 5-percent dextrose was given intravenously. The patient re¬ 
covered in 36 hours. 


JARISCH-HERXHEIMER REACTION 
MAPHARSEN 

Case 38-19 —This patient was exposed to infection on 15 October 1944 
and 15 days later developed multiple chancres on the glans and the prepuce 
Darkfleld findings were positive for Treponema pallidum, but the results of 
Kahn blood tests were negative. 

Arsenical treatment was instituted with a 0.04-gm. injection of mapharsen 
on 21 November, and 6 hours later the patient reported to the sickbay com¬ 
plaining of tenderness and soreness in the right groin. He was placed on the 
binnacle list and in about 8 hours there was moderate edema of the g^ans 
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and prepuce and an increase in the siase of the neighboring lymph node. 
About 19 hours after the injection the edema was greater and a second dark- 
field examination yielded positive findings. Within 2 days all edema had dis¬ 
appeared, and treatment was continued with no further reaction. 

Case —Exposure occurred in August 1944 and the patient de¬ 

veloped a primary lesion on the corona of the penis on 27 September. A dark- 
field examination showed Treponema pallidum on 30 September and a Kahn 
blood test was positive on 2 October. 

Treatment was started with a 0.03-gm. injection of mapharsen and within 
4 hours there was increased edema of the penile ulceration and an increase 
in the size of the inguinal bubo and a febrile reaction of 12 hours’ duration. 
Treatment consisted of bed rest and administration of acetylsalicylic acid, 
grains 10, at the onset of the reaction, followed by morphine sulfate, M grain. 
About 900 cc. of 5-percent dextrose in normal saline solution was given 16 
hours after onset of the reaction. The patient recovered within 21 hours. 

Case 40-1 S-ii .—The diagnosis of syphilis was substantiated in this case by 
positive Kahn blood reactions on 1 July, 9 August, 10 August, 22 August and 
19 September 1944. The patient denied exposure or the appearance of any 
lesion. Treatment with mapharsen, neoarsphenamine, and bismuth was begun 
on 29 September. The third injection of mapharsen caused great pain and 
tenderness over both shins. The patient was very apprehensive and crying. 
There was considerable hyperesthesia of the skin over the tibia; examination 
showed no other pertinent findings. The three 0.06-gm. injections of maphar¬ 
sen from 6 October to 3 November caused nausea, vomiting, and diarrhea. No 
laboratory analysis was made. Treatment consisted of corrective diet and 
bed rest, with nembutal medication. Two 0.2-gm. injections of bismuth were 
administered subcutaneously as concurrent treatment. Recovery from this 
reaction was complete in 52 days. 

Case 41-1944 -—After exposure of this patient in October 1944, a diagnosis 
of syphilis was made by the history of a primary chancre, positive Kahn blood 
reaction, and the presence of a typical secondary syphilitic lesion. Six hours 
after the first injection of 0.03 gm. of mapharsen, fever and other symptoms 
appeared, manifesting themselves as a Herxheimer’s reaction. Two aspirin- 
phenacetin-caffeine tablets were given immediately, and recovery was complete 
in 12 hours. 


GASTRO-INTESTINAL REACTION 
MAPHARSEN 

Case 42-1944 .—After exposure to infection on 21 April 1944, this patient 
developed a penile lesion. A darkfield examination showed Treponema pal¬ 
lidum. 

Arsenical treatment was begun with a 0.03-gm. injection of mapharsen on 
26 May, followed by 0.06-gm. injections on 29 May and on 1, 5, 8, 12, 15 , 
19, and 22 June. Thirty minutes after the last injection the patient was 
troubled with considerable vomiting and pain in the abdomen, which continued 
throughout the day. During this time he had several loose bowel movements. 
The leukocyte count was 10,500. He was given a single oral dose of codeine 
sulfate, % grain, before admission to the sickbay, and a single dose of mor¬ 
phine sulfate, H grain, subcutaneously, after admission. Symptoms subsided 
and the patient was discharged to duty in 2 days. 

Case 43-1944 .—The patient noticed a small ulcer on the inside of the lip 
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but stated that he did not know the cause. Local treatment of the ulcer was 
successful. Blood studies, including serodiagnosis, on 29 September 1944 
indicated syphilis. 

On 1 October darkfleld examination showed no spirochetes having the typ¬ 
ical morphology of Treponema pallidum. Kahn blood reactions were negative 
except on 14 November and this one was doubtful. Following a 0.02-gm. in¬ 
jection of mapharsen on 3 October, nausea, intermittent chills, edema of the 
face, and vomiting were noted. The temperature was 102.8* F., the pulse 
rate 96, and respirations 22 per minute. A 0.04-gm. injection of mapharsen, 
administered intramuscularly on 6 October, was followed by nausea and 
vomiting for 72 hours. The hemoglobin concentration was 88 percent, erythro¬ 
cytes numbering 4,370,000, and leukocytes 10,200 per cu. mm. of blood, with 
58 percent polymorphonuclears and 42 percent lymphocytes. Following the 
daily administration of 320,000 units of penicillin for 8 days, the patient was 
returned to duty on 14 December. 

Case UU-19H ’—Following exposure of this patient in October 1944, biopsy 
of a small lesion on 6 November revealed Treponema pallidum. The Kahn 
blood test was negative on 2 December. Treatment with mapharsen was 
started on 7 November. The third to eighth injections, given between 12 and 
28 November, were followed in 1 hour by vomiting, except on two occasions 
when atropine sulfate, grain 1/150, was given 30 minutes before the maphar¬ 
sen. On these two occasions vomiting occurred 2 or 3 hours after the 
mapharsen injection. The patient felt completely recovered within an hour 
after vomiting. No food was given for 8 or 10 hours preceding the injections. 
The urine was normal. The patient was transferred on 3 December to a 
Naval dispensary for further treatment. 

FEBRILE REACTION 
MAPHABSEN 

Case AS-IHA .—After exposure to infection in November 1944, this patient 
developed a lesion near the frenum of the penis. A darkfield examination 
showed Treponema pallidum and a Kahn blood reaction was 2-plus on 16 
November. 

Arsenical treatment was begun with a 0.04-gm. injection of mapharsen on 
16 November, following which a fever reaction developed. The temperature 
rose to 102.5* F., returning to normal the following day. On 18 November 
the patient had no complaints, and 0.26 gm. of bismuth subsalicylate was 
injected intramuscularly. A complete blood count was within normal limits. 
Two days later it was noted that the patient appeared to have a slight sensi¬ 
tivity to mapharsen. Increasing doses of mapharsen were given, ranging from 
0.01 gm. to 0.05 gm., in an attempt to desensitize the patient. On 24 Novem¬ 
ber his temperature rose to 105* F. and the use of mapharsen was discon¬ 
tinued. The following day a leukocyte and differential count were within 
normal limits. 

On 26 November the temperature was still 104" to 105* Fahrenheit. There 
was no evidence of encephalitis, jaundice, skin reaction, or blood dyscrasia. 
An infusion of sodium thiosulfate, 0.5 gm., was given with 1,000 cc. of 5-per¬ 
cent dextrose in normal saline solution. The urine was normal. Complete 
blood count showed 95 percent hemoglobin, 4,750,000 erythrocytes, and 16,750 
leukocytes with a differential of 73 percent segn^ented cells, 20 percent 
lymphocytes, 2 percent band forms, 4 percent monocytes and 1 percent 
eosinophils. 
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On 27 November the temperature was still elevated. No neurologic ab¬ 
normalities were found. Sodium thiosulfate, 0.5 gm. was given by infusion, 
together with 1,000 cc. of 6-percent dextrose in normal saline solution. BAL 
ointment was massaged into the skin. The urine was normal. X-ray examin¬ 
ation of the chest showed the lungs to be clear. On the following day the 
Kahn blood reaction was 2-plns. By 29 November the temperature, pulse 
rate and respirations were normal, and the penile lesion was nearly healed. 

On 7 December er3rthema of the skin and a mild thermal reaction followed 
the administration of 0.01 gm. of mapharsen. On the following day the tem¬ 
perature, pulse rate, and respirations were normal, and the patient had no 
complaints. 

On 19 December, in view of the severe thermal reaction on 24 November, 
and the skin erythema and mild thermal reaction following the injection of 
0.01 gm. of mapharsen on 7 December, the patient was transferred to the 
hospital for further transfer to a Naval hospital in the continental United 
States, with the recommendation that injections of bismuth subsalicylate be 
continued in the interim. 


LIVES DAMAGE 


MAPHARSEN 


Case 46-1 HA .—After exposure to infection on 16 October 1943, this patient 
developed an indurated lesion at the coronal sulcus of the penis; the lesion 
was covered with a thin pink membrane. A darkdeld examination showed 
Treponema pallidmn. A Kahn blood test was 4-plus. 

From 23 November 1943 to 20 October 1944, the patient received 23 in¬ 
jections of mapharsen, a total of 1.87 grams. 

Immediately after the 0.06-gm. injection of mapharsen on 20 October, the 
patient experienced dizziness, weakness, nausea, and loss of appetite, and per¬ 
spired profusely. Examination showed the skin to be warm and moist, and 
there were petechial hemorrhages of both conjunctivae. The total intake of 
fluids was 4,720 cc. and total output 1,624 cubic centimeters. Five-percent 
dextrose, 2,000 cc., was given intravenously. The urine was normal. Two 
days later the patient complained of headache, nausea, and lassitude, and on 
the following day an infusion of 1,000 cc. of 5-percent dextrose was given. 
The total fluid intake was 3,785 cc. and total output 2,424 cubic centimeters. 
The urine was normal. 

On 31 October, after the patient had vomited once daily for the preceding 
6 days and was unable to retain fluids, examination showed slight jaundice 
of the skin and sclera, and some tenderness over the liver. The liver was not 
palpable at the costal margin. An infusion of 5-percent dextrose in 1,000 cc. 
of normal saline solution was administered. 

By 1 November the patient had no complaints, and the jaundice and tender¬ 
ness over the liver were disappearing. The urine contained no occult blood. 
The patient was placed on a routine diet and experienced no further nausea 
or vomiting. Recovery was complete in 22 days. 

Case 47-1944 .—This patient reported to the sickbay on 20 July 1944 com¬ 
plaining of three sores on the corona of the penis. Results of darkfield ex¬ 
aminations were negative for Treponema pallidum, and Kahn blood tests were 
negative on 81 July and 7 August. The lesions were treated locally. On 17 
September a Kahn blood test was 4-plus, and subsequent Kahn blood tests 
on 26 September and 9 October were 4-plus. 

Arsenical treatment was instituted with a 0.06-gm. injection of mapharsen 
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on 22 September, and 6 days after the injection the patient appeared at the 
sickbay stating that he felt nauseated. The sclera, skin, and mucous mem¬ 
branes were markedly icteric. He appeared to be ill, vomited a few times, 
and was unable to take food. He was admitted to the sick list and given in¬ 
travenous dextrose and general supportive treatment. 

On 2 October the patient still felt nauseated and weak but was able to 
take food by mouth without difficulty. Treatment was continued with bismuth 
subsalicylate. The patient remained jaundiced and on 18 October he was 
transferred to another ship for further transfer to a Naval hospital for treat¬ 
ment and disposition. 

Case 48-1H4 .—This patient was exposed to infection on 8 August 1944, and 
following positive darkfield findings, arsenical treatment was begun on 17 
October with a 0.03-gm. injection of mapharsen followed by O.OG-gntn. injections 
on 21, 24, 28, and 31 October and 4 November. Forty-eight hours after the 
last injection the patient became jaundiced. Since antisyphilitic treatment 
was begun he had lost 10 pounds. All medications were stopped and the pa¬ 
tient was placed on a high carbohydrate diet. The icterus index was 25 on 
two occasions. Recovery occurred in 14 days. 

Case 49-1944 -—After exposure to infection in June 1944, this patient de¬ 
veloped an intra-meatal primary lesion. A darkfield examination showed 
Treponema pallidum, and a Kahn blood test was 4-plus on 9 August. 

Antiluetic treatment began with a 0.03-gm. injection of mapharsen on 9 
August, and was followed by 0.06-gm. injections on 12, 15, 19, and 23 August. 
A reaction followed the last injection and treatment with arsenicals was 
discontinued until 4 September, when he was given a 0.015-gm. injection of 
mapharsen. A reaction occurred and he was admitted to the sick list with 
a diagnosis of poisoning, therapeutic, mapharsen, syphilis. He complained of 
weakness, nausea, and aching of the muscles of his arms and legs. These 
symptoms subsided and he was returned to duty in 5 days. 

He was readmitted to the sick list on 13 August, complaining of general 
weakness, jaundice, loss of weight, shooting pains in the arms, some blurred 
vision involving the left eye, and itching of the skin. Physical examination 
revealed tenderness over the liver on inspiration, loss of weight (about 20 
pounds), jaundice, and mild anemia. The hemogloblin concentration was 62 
percent, the erythrocyte count was 3,400,000, and the leukocyte count 6,300. 
The urine contained bile. He received 5 injections of sodium thiosulfate, and 
1,000 cc. of saline and dextrose intravenously, and a high protein, high car¬ 
bohydrate diet with multiple vitamins was given, together with ferrous sul¬ 
fate and complete bed rest. Improvement was noted but progress was ver)’ 
slow, and the patient was transferred on 26 August to a dispensary at an 
outlying station for further treatment and disposition. 

Case 50-1944 -—After several exposures to infection this patient developed 
an indurated ulcer on the shaft of the penis on 24 May 1944. Darkfield ex¬ 
amination was positive for Treponema pallidum. Arsenical treatment began 
with a 0.06-gm. injection of mapharsen on 9 June, followed by 0.06-gm. in¬ 
jections on 12, 14, and 16 June. 

On the evening of 16 June the patient had a mild chill and his temperature 
rose to 103“ Fahrenheit. There was nausea and vomiting and he complained 
of sore throat. The following morning there was pronounced generalized 
erythema of the skin, and the temperature rose to 104“ Fahrenheit. 

On the third day of the reaction a toxic nephritis was indicated by the pres¬ 
ence of albumin and casts in the urine. Two days later a toxic hepatitis was 
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indicated by the onset of jaundice and the presence of bile in the urine. There 
was an immediate direct van den Bergh reaction. The indirect test yielded 
3.75 milligrams of bilirubin per 100 cc. of serum. The icterus index reached 
a peak of 75 before the jaundice started to clear. 

Treatment consisted of bed rest, daily infusions of dextrose in normal 
saline solution, sodium thiosulfate, 1 gm. intravenously each day for 4 days, 
and a liquid hi^ carbohydrate diet during the early acute phase of the illness, 
followed by a soft high carbohydrate diet. The patient's condition steadily 
improved and by 14 July he was well on the road to recovery. 

Case 51-19JU. —This patient was exposed to infection on 4 March 1944, and 
developed an excoriation on the penis which healed in 4 days. A diagnosis of 
syphilis was made on the basis of a positive Kahn blood reaction. 

Arsenical treatment began with a 0.03-gm. injection of mapharsen on 31 
March and was followed by a 0.04-gm. injection on 3 April, and 0.06-gm. in¬ 
jections on 7, 10, 14, and 17 April. Nausea and malaise followed the injections 
given on 10 and 14 April. Vitamin C, 200 milligrams, was administered daily. 
After the mapharsen injection on 17 April the temperature rose to 101.2’’ 
Fahrenheit. The eyes were injected and irritated, and clinical jaundice was 
noted. The icteric index was 78 on 1 May. He was given 1,000 cc. of 5- 
percent dextrose intravenously each day for 9 days, and a high carbohydrate 
diet was prescribed. Recovery from the reaction was complete in 11 days. 

Case 52-19A4 -—This patient was admitted with extensive secondary lesions 
of syphilis (alopecia, adenopathy, and mucous patches), with the primary 
lesion on the upper lip. The primary lesion was first noted on 14 October 
1944 and routine therapy was begim immediately. The patient had inter¬ 
current scarlet fever. After receiving 7 mapharsen and 4 bismuth injections, 
he became intensely jaundiced on 1 November. Treatment with penicillin was 
started with no ill effects. Because of the amount of arsenical treatment 
given, and the variety of jaundice in scarlet fever, the reaction is considered 
to be one of acute hepatitis due to arsenicals. 

After the patient had been receiving dextrose infusions and a high pro¬ 
tein, high carbohydrate, low fat diet with vitamin supplements for 8 weeks, 
the icterus index was still about twenty. The urine contained bile, and icterus 
was visible, though slight. 

Case 53-1944 .—This patient was received on board for duty on 23 Novem¬ 
ber 1944. He was receiving the 26-week course of anti-syphilitic treatment 
and this routine was continued. On 16 December, after receiving 15 maphar¬ 
sen and 5 bismuth injections, the patient was admitted with what appeared 
to be typical catarrhal fever. These symptoms subsided on 18 December. 

On 22 December he was readmitted with symptoms of malaise, generalized 
aches, and pains. Later he developed jaundice, presumably due to mapharsen, 
the last dose of which was 0.06 gm. administered on 18 December. The pa¬ 
tient responded well to a high carbohydrate diet and supportive treatment, and 
is expected to resume his duties in the near future. 

Case 54-1944 ‘—This patient suffered an acute attack of poisoning follow¬ 
ing 5 injections of 0.06 gm. of mapharsen. Injections were given over a 2’,2- 
week period. Symptoms consisted of severe abdominal pain, nausea and vom¬ 
iting, sore throat, low-grade fever, and jaundice. Laboratory examination 
showed a white blood cell count of 30,000 with a shift to the left, albuminuria, 
acholic stools, and bilirubinuria. Treatment consisted of abundant fluids, high 
carbohydrate-low fat diet, and intravenous fluids and dextrose. 
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LIVER DAMAGE (DOUBTFUL REACTION) 

Case S5-19UA .—After exposure to infection in July 1944, this patient de¬ 
veloped a penile chancre, a biopsy of which was positive for Treponema pal¬ 
lidum on 11 October. The Kahn blood reaction was negative on 20 October. 

Pour days after the sixth injection of 0.06 gm. of mapharsen the patient 
developed slight jaundice which caused no subjective symptoms. Physical ex¬ 
amination showed no abnormalities; no lesions were noted on the genitals. 
Treatment consisted of bed rest and a regular diet, and recovery ensued in 
7 days. 


LIVER DAMAGE 
NBOARSPHENAMINE 

Case 66-1 Hi .—After exposiire in October 1944, a diagnosis of syphilis was 
established on IS November by darkiield examination of a specimen from a 
penile lesion, and a 0.45-gm. injection of neoarsphenamine was given. A 
0.6-gm. injection of neoarsphenamine on 16 November was followed by slight 
abdominal cramps lasting approximately 80 minutes. There was no vomiting 
or diarrhea. 

On 20 November, another 0.6-gm. injection of neoarsphenamine was fol¬ 
lowed by severe gastro-intestinal cramps, nausea, vomiting, and diarrhea, 
with abdominal rigidity and a fever of 104.2° Fahrenheit. Treatment con¬ 
sisted of intravenous fluids and bed rest. A 0.06-gm. injection of mapharsen 
on 1 December occasioned no symptoms or signs of an untoward reaction. On 
6 December a 0.06-gm. injection of mapharsen was given and was followed 
by moderate abdominal cramps with recurrence of fever (101.4° F.). Treat¬ 
ment consisted of abundant fluids and discontinuance of all arsenicals. Three 
days later 1 cc. of bismuth subsalicylate was administered, with no reaction. 
The temperature, however, had not returned to normal. On 19 December there 
was a visible icteric tint to the sclera, and liver tenderness. The patient was 
not receiving any medication. He was transferred to a Naval hospital. 

FATAL REACTIONS 
MAPHARSEN 

Case 57-19H .—This patient (a supernumerary, U. S. Army) was admitted 
with a large lesion on the dorsum of the penis and a generalized macular rash. 
The dates of the patient’s exposure to infection and appearance of the initial 
lesion are unknown. Darkfleld examinations yielded negative flndings but a 
Kahn blood test was 4-plus. 

Arsenical treatment began with a 0.04-gm. injection of mapharsen on 6 
December 1944, and was followed by 0.06-gm. injections on 8, 12, and 16 
December. 

One hour after the last injection the patient complained of weakness, 
vertigo, and blurred vision. At that time the radial pulse was not palpable, 
the blood pressure was 60/0, and the heart sounds could be heard only faintly 
and only at the base. 

Treatment was begun to combat the evident circulatory collapse, and during 
the day he was given epinephrine hydrochloride, 1:1,000 solution, 1 cc. sub¬ 
cutaneously; caffeine with sodium benzoate, 7% grains orally; 5-percent dex¬ 
trose in normal saline solution, 1,000 cc. intravenously; and 600 cc. of blood 
plasma. His condition became progressively worse, cyanosis was soon evident. 
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convulsions of a clonic type occurred, respirations became rapid and labored, 
and he died at 2025 on 15 December. 

Case 58-1944. —After exposure to infection on 17 March 1944, this patient 
developed an indurated coronal ulcer on the penis. Darkfield examination 
showed Treponema pallidum. A Kahn blood reaction was positive on 17 April. 
From 17 April until 20 May he received nine 0.06-gm. injections of mapharsen, 
a total of 0.54 gram. 

At 0800 on 24 May, 4 days after the last injection, he was admitted to the 
medical ward with a history of extreme weakness and gradually increasing 
shortness of breath. The pulse was 110, blood pressure 80/50, and he was in 
shock. There was definite air hunger, and Kussmaul's type of respiration with 
a rate of 50 per minute. The tongue and skin were dry. The heart and lungs 
were normal. The abdomen was moderately scaphoid and rigid throughout. 
There was a moderate acetone odor to the breath. Blood sugar determination 
revealed 200 millign'ams per 100 cubic centimeters. He could swallow liquids 
but could not be aroused sufficiently to answer questions. 

Small amounts of water and fruit juice were administered by mouth fre¬ 
quently, and he was given 3,000 cc. of 5-percent dextrose in normal saline 
solution and OO^units of insulin intravenously during the afternoon and eve¬ 
ning of 24 May. The immediate response was good. The blood pressure rose 
to 100/70, the pulse rate dropped to 96, and the respirations decreased to 36 
per minute. He maintained this evidence of improvement until 1000 on 25 
May, when he again suddenly lapsed into severe shock. The blood pressure 
fell to 60/40, the pulse rate increased to 120 beats per minute, and in spite 
of administration of caffeine sodium benzoate and attempts to administer 
dextrose in saline solution intravenously, he expired at 1100 on 25 May. 

Necropsy showed acute gastric dilatation, marked fatty change of the liver, 
congestion of the kidneys, early edema of the lower lobe of the right lung, 
and seropositive lues. Death was considered to have resulted from an acute 
degeneration of the liver in association with gastric dilatation, and resulting 
shock. 

Case 59-1944- —This patient was admitted to the sick list on 20 July 1944 
with a history of exposure to infection several weeks previously. Physical 
examination revealed a coronal penile chancre and suprapubic chancre, both 
yielding positive darkfield findings. There was a typical copper-colored macu¬ 
lar secondary rash of several days’ duration over the chest and abdomen. 
There were no other abnormalities. The blood and urine were normal except 
for a 4-plus Kahn blood reaction. 

The 5-day treatment with mapharsen was begun on 22 July. There was 
the usual amount of nausea, slight vomiting, headache, and fever, but other¬ 
wise the patient’s course was uneventful. The temperature rose to 100.6* F. 
on the first day but remained normal thereafter until the fifth day, when it 
rose to 100* Fahrenheit. The pulse rate and respirations remained essentially 
normal except for slight rises coincident with the fever. Daily icterus index 
reading and urinalysis showed normal findings. Spinal fluid examination on 
the morning after the last day of treatment showed it to be normal. 

At 0745 on 29 July, approximately 36 hours after completion of the 6-day 
treatment, the patient suddenly collapsed in convulsions while in the head. 
During the next 8 hours he was in deep coma, interspersed with brief epi¬ 
sodes of violent tonic and clonic convulsions. Rigidity was marked and 
respirations were rapid and stertorous, with gradually increasing pulmonary 
edema. The spinal fluid examination 4 hours after onset of coma showed an 
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initial pressure of 300 millimeters. The patient remained comatose, the 
respirations became labored, and he expired at 1540 on 29 July. 

Chemical analysis of the brain tissue revealed the presence of 0.24 milli¬ 
grams of arsenic per 100 gn^ams. Necropsy findings included syphilis with 
chancre, pubic (initially positive for Treponema pallidum) ; encephalosis, toxic 
(arsenical therapy); tracheobronchitis, acute; hepatitis; cloudy swelling and 
congestion of the kidneys and pancreas; and atherosclerosis, early, of the 
coronary artery. 

Case 60-19i4 .—This patient was admitted to the sick list on 4 September 
complaining of sores on the penis. Exposure to infection occurred 8 weeks 
prior to admission, and the sore on the penis developed 5 days before ad¬ 
mission. He had had gonorrhea 4 months previously which was controlled by 
penicillin. The past medical history was otherwise unimportant, as were the 
family history and a review of the systems. A darkfield examination showed 
Treponema pallidum. The urine and blood were normal, and the Kahn blood 
test was negative. 

On 9 September a 0.09-gm. injection of mapharsen was given by constant 
intravenous drip, in 1,000 cc. of 5-percent dextrose in normal saline solution. 
Because of considerable nausea, the full dose of 0.24 gm. was not given. On 
10 and 11 September the full dose of 0.24 gm. was given each day. The total 
dose received on the third day amounted to 0.57 gm., less than one-half the 
customary total dose for the 5-day treatment. 

Following the third injection there was more than ordinary nausea on the 
first day and a mild persistent discomfort in the left upper quadrant of the 
abdomen. No abnormality was detected on physical examination. The highest 
temperature recorded during the 3 days of the reaction was 102° F., the 
maximum pulse rate 96, and fastest respirations 30 per minute. The icterus 
index was 15 at the beginning of treatment and 12.5 on the third day. 

At 2400 on 13 September the night hospital corpsman reported the patient 
sleeping quietly. Fifteen minutes later the patient had a tonic convulsion and 
went into a moderately deep coma, with slight response to painful stimuli. He 
was incontinent, respirations were stertorous, and there were intermittent 
convulsions. 

Treatment consisted of placing the patient in an oxygen tent; trachea 
aspirations; mouth gag; sedatives (sodium luminal, grains 6 at 0130 and 
grains 3 at 2130 intravenously), atropine, grain 1/75 at 0145 and grain 1/100 
at 0930; sodium thiosulfate, 0.5 gm. at 1100 and 1430; and 1,000 cc. of 5- 
percent dextrose in distilled water, begun at 1330. At no time was there any 
improvement in the patient’s condition. The temperature fiuctuated between 
102° and 103° F. from the onset of convulsions. There was gradually increas¬ 
ing pulmonary edema, and death occurred at 0445 on 14 September. 

Necropsy findings were poisoning, arsenical, therapeutic (5-day treatment) ; 
edema, cerebral, generalized; diffuse capillary hemorrhagic infiltration in the 
pons, with degeneration; focal necrosis, bilateral at the calcar avis; antemor¬ 
tem rupture of the stomach and diaphragm, with digestive changes; apparent 
multiple hemorrhages, pulmonary, bilateral; and evidence of toxic splenitis. 

Case 61-19H> —After exposure to infection on 21 October 1944, this patient 
developed multiple chancres about the corona of the penis. There was a thick, 
yellow, gonorrheal discharge. Darkfield examination of specimens from the 
lesions showed Treponema pallidum. 

From 30 October to 20 November the patient received 6 injections of 
neoarsphenamine, a total of 3.3 gm., and on 23 and 27 November he received 
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0.06*gm. injections of mapharsen. Three days after the last injection he com¬ 
plained of an itching eruption of the skin. Physical examination showed no 
evidence of hemorrhage in any mucosa, the throat appeared clear, the chest 
and heart were normal, and examination of the abdomen did not show any 
abnormality. There was a psoriatic type of nonscaly rash over the antecubital 
fossae and the axillae, the neck, the thighs, around ^e mid-trunk, and over the 
popliteal spaces. 

On 13 December the temperature rose to 103” F., and the patient had a 
slight cold and cough. The inguinal glands were swollen and tender. On 14 
December there were scattered vesicles over the lower leg, some of which were 
broken. On the following day he was transferrd to a Naval hospital. 

On admission to the hospital the patient showed slight puffiness of the skin 
under the eyes and moderate edema of the ankles. There was a short systolic 
mitral murmur, not transmitted, bilateral tender inguinal adenopathy, and a 
dry, scaly, papular, psoriatic type of eruption over the entire body except for 
the face, palms, and soles. The eruption was most profuse over the back, 
lower trunk, and legs. On the lower legs the lesions were vesicular and weep¬ 
ing, and there were several small pustules just above the ankles. 

On 16 December a urine test for heavy metals was negative. The hemo¬ 
globin concentration was 84 percent, the erythrocyte count 4,070,000, and the 
leukocyte count 20,000, with 27 percent eosinophils and 54 percent neutrophils. 
Four days later the hemoglobin concentration was 68 percent, and the leuko¬ 
cyte count w^as 17,800, with 36 percent eosinophils. The nonprotein nitrogen 
was 63.2 percent and chlorides 4.95 milligrams per 100 cc. of blood. Urin¬ 
alysis showed 10 milligrams of albumin and a specific gravity of 1.015. 

On 22 December the blood pressure was 138/60. A course of BAL was com¬ 
pleted. Intake of fluids was 2,280 cc. and output 1,560 cubic centimeters. The 
face appeared slightly puffy and moist rales could be heard in the bases of 
both lungrs posteriorly; the patient had a slight cough, and there was some 
distention of the abdomen. The temperature was 102® Fahrenheit. The 
erythrocyte count was 3,800,000 and the leukocyte count 15,650, with 58 per¬ 
cent neutrophils and 25 percent eosinophils. On the following day the fluid 
intake was 2,400 cc. and the output 480 cubic centimeters. The highest tem¬ 
perature was 101° Fahrenheit. There was albuminuria of over 100 milligrams. 

On 24 December rflles were still present, although no definite signs of con¬ 
solidation could be elicited. The eyes were puffy, the ankles edematous, and 
the abdomen was distended. Albuminuria, hematuria, and cylindruria were 
present. The patient had some difficulty in breathing. The next day the 
patient was still dyspneic. The pulse rate was 120 and respirations were 36 
per minute. The blood pressure was 160/100. There was fluid in the abdomen 
and left lung. Fluid intake was restricted to 2,000 cc.; the output was 840 
cubic centimeters. The leukocytes in the blood numbered 26,400 per cu. mm. 
with 74 percent polymorphonuclear leukocytes and 9 percent eosinophils; the 
erythrocytes numbered 2,930,000 per cubic millimeter. The hematocrit read¬ 
ing was 30 percent. 

On 26 December the general condition was unchanged. There was some 
dyspnea and wheezing and moist rflles could be heard throughout the chest. 
The patient was placed in an oxygen tent, and given an infusion of 25 cc. 
of 50-percent dextrose in saline solution. Penicillin therapy was started, 
20,000 units every 3 hours. The blood pressure was 168/108, Blood sugar 
was 60.7 milligrams and the nonprotein nitrogen 76.4 milligrams percent. 
The urine contained albumin, pus, red blood cells, and casts. The output was 
700 cubic centimeters. On 27 December the skin was in fairly good condition. 
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Edema was still present. Ammonium chloride, grains 15, was administered 
every 4 hours, and a transfusion of 500 cc. of whole blood was given. The 
blood pressure dropped to 140/90. The total serum protein was 5.4 grams 
percent. Urinary output was 520 cubic centimeters. 

The following day the patient became extremely dyspneic, complained of 
pain in the chest, and coughed up small amounts of bright red blood, after 
which he appeared moribund. Medical consultation interpreted this to be a 
possible pulmonary infarction. He was given 3 units of plasma slowly, and 
aminophylline, grains 3, after which his condition improved. On the following 
day 500 cc. of whole blood was administered. The patient vomited about 
200 cc. of green liquid. The nonprotein nitrogen was 153.6 milligrams and 
the blood chlorides 462 milligrams. Total protein was 6.0 milligrams. On 30 
December he was given 500 cc. of plasma, and the leukocyte count was 31,400 
vnth 79 percent neutrophils and 5 percent eosinophils. The patient suddenly 
became dyspneic and expired. 

Autopsy findings .—The subject was a young Negro with generalized 
anasarca. The tissues when sectioned were found to be waterlo gg ed. Both 
pleural cavities contained about 1 quart of serous fluid. The pericardium con¬ 
tained about 150 cc. of straw-colored fluid and the peritoneal cavity about 1 
gallon of similar fluid. The heart was of normal size; the myocardium was 
pale and cloudy. The trachea and bronchi were filled with frothy edematous 
fluid. The lungs were moist and heavy, and there were patchy areas of con¬ 
solidation throughout the lower lobes. The liver was enlarged, weighing 1,900 
gm., and had a “nutmeg” appearance, with pale, swollen lobules containing 
red, congested centers. The kidneys were enlarged and bulg^ed from the cap¬ 
sules ; their combined weight was 450 grams. The cortex was pale yellow, and 
swollen, with markings obscured. The spleen was slightly enlarged, weighing 
200 gm., red and swollen, with prominent lymphoid follices. The marrow of 
the femurs was pale yellow; the sternal marrow was pale pink and hypoplastic. 
The diagnosis was pulmonary congestion and edema, bilateral hydrothorax, 
hydropericardium and hydroperitoneum, generalized anasarca, acute tubular 
nephritis, acute degenerative hepatitis, acute degenerative myocarditis, and 
hypoplasia of the bone marrow. 

FATAL REACTIONS 
NEOARSPHENAMINE 

Case 62-19H .—One month after exposure to infection on 28 August 1944, 
this patient developed a small punched-out lesion on the dorsum of the corona 
of the penis. A darkfield examination showed Treponema pallidum. A Kahn 
blood test was 4-plus. 

Arsenical treatment began with a 0.3-gm. injection of neoarsphenamine on 
6 October, followed by 0.6-gm. injections on 10, 13, 17, 20, 24, and 27 October. 
Four days after the last injection the patient’s skin was flushed and there 
was a generalized scarlatiniform rash. He complained of increasing soreness 
of the throat, and aching teeth and gums. The throat was diffusely reddened, 
punctate, and there was a small macule-like mucous patch on the soft palate. 
The temperature was 103” Fahrenheit. The patient was placed in isolation 
and arsenic therapy was discontinued. The condition was believed to be either 
an arsenic reaction, possibly a secondary syphilis, or scarlet fever. Blood 
count showed relative leukopenia with agranulocytosis. There was no palpable 
liver or right abdominal quadrant tenderness, and no icterus. 

The patient was transferred to a Naval hospital on 1 Novenher, where 
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he developed a generalized exfoliative dermatitis, stomatitis, and neutropenia. 
Despite all treatment, including penicillin and whole blood transfusions, his 
condition became progressively worse and he expired on 18 November. 

AuUypsy findings .—The subject was emaciated; the body length was 71 
inches, the weight 160 pounds. The skin was eryth^atous and covered every¬ 
where with scales. There were several posterior decubitus ulcers and hem¬ 
orrhagic infiltrations in the rig^t conjunctiva. The intestines were distended 
with gas. The brain showed evidence of congestion and edema. The heart had 
small hemorrhagic areas in the aortic valve; the myocardium was pale and 
flabby. The liver was enlarged and revealed the central degeneration indica¬ 
tive of arsenical poisoning. The kidneys were large, swollen, and nephrotic. 
The spleen was large, flabby and "septic.” The abdominal lymph nodes were 
enlarged and watery. The bone marrow of the sternum and femur was pale 
and hypoplastic. The lungs showed evidence of congestion and edema and 
there was slight bilateral hydrothorax, about 300 cc. of fluid in each pleural 
cavity. The peritoneum contained approximately 1,000 cc. of fluid. The aorta 
showed a widespread atheromatosis with some suggestion of medial swelling. 

The findings included, in summary, multiple petechial hemorrhages of epi- 
cardium, pleura, and conjunctiva; acute toxic hepatitis; acute degenerative 
nephrosis; cerebral congestion and edema; pulmonary congestion and edema; 
bilateral hydrothorax; hydroperitoneum; splenic tumor; hypoplasia of bone 
marrow; acute aortitis; and acute myocardial degeneration. 

Case 6S-194i .—This patient was admitted to the sick list on 6 September 
1944, complaining of tender, sore, bleeding gums of 1 week’s duration. Phys¬ 
ical examination revealed numerous tender, painful ulcers on the gums, which 
bled easily. A diagnosis of Vincent's angina was made. 

Treatment consisted of sodium perborate mouthwash every 2 hours and in¬ 
travenous injections of neoarsphenamine. The patient received 0.3-gm. injec¬ 
tions of neoarsphenamine on 6 and 8 September and a 0.6-gm. injection on 10 
September. In the evening after the last injection the patient complained of 
an occipital headache. On the following day his temperature rose to 101.5° F. 
and his headache became worse. Examination disclosed no pertinent findings 
and it was considered that the patient was experiencing a mild reaction to 
neoarsphenamine. 

On the morning of 12 September he developed a moderate degree of photo¬ 
phobia and became quite irritable. Any noise seemed to excite him and he 
would cover his ears with his hands when spoken to. He still had an occipital 
headache and the temperature was constantly elevated (100.4° to 101.5° F.). 
Toward evening he seemed to be in a mildly toxic condition and complained of 
nausea. He also seemed to have considerable difficulty in hearing. At 1030 
on 13 September he became semicomatose. He responded to pain stimuli but 
not to visual or auditory stimuli. He was given 1,000 cc. of 10-i)ercent dex¬ 
trose in normal saline solution and seemed to improve. 

At 0900 on the following day he had a major convulsive seizure lasting 
about 30 seconds. At 0945 he went into a toxic state, with clonic seizures 
occurring every 5 to 10 minutes and lasting 1^ to 2 minutes. Any disturbance 
would start a typical grand mal type of seizure. He was given 7% grains of 
sodium pentobarbital intramuscularly, and because of the intense cyanosis 
present was placed in an oxygen tent. After intravenous injection of 500 cc. 
of 50-percent dextrose in saline solution his color and breathing improved. 
The arsenical detoxifying agent, BAL, was flown in by plane and 3 cc. of 
5-pereent solution was given every 4 hours for 4 doses. For the next 24 hours 
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the patient’s condition became progressively worse and he expired at 1030 
on 14 September. Necropsy showed hemorrhagic encephalitis. 

Case —The date of infection in this case is unknown. The patient 

had reported to the sickbay in 1939 with a skin rash. A Kahn blood test done 
at this time was 4-plus, and a diagnosis of syphilis, seropositive only, was 
made. There was no history of a primary lesion and no scar of a primary 
lesion was found. Several Kahn blood tests were done over a period of 4 years, 
in all of which there were positive reactions. 

From 16 August 1939 to 11 March 1943, this patient received intermittent 
treatment with 8 injections of neoarsphenamine and 44 injections of maphar- 
sen. In August 1943 his spinal fluid was positive for syphilis. From 19 De¬ 
cember 1943 to 11 January 1944, he received four 0.9-gm. injections of 
neoarsphenamine and four 0.13-gm. injections of bismuth. 

Two days after the last injection of neoarsphenamine the patient fell out 
of his bunk and was brought to the sickbay on a stretcher. He stated that he 
had felt nauseated several hours after the last treatment, but had thought 
nothing of it because this had occurred after several previous treatments and 
the nausea usually passed away in a few hours. He vomited several times. 
He also had some aching of the arms and legs. The temperature was 100° F.. 
the skin and lips were dry, and the tongue seemed slightly dry; the pulse 
rate was 68, and respirations were 18 per minute. No other abnormalities 
were found on physical examination. 

The patient was rational. He drank 300 cc. of water and was given pheno- 
barbital, grain %, by mouth. He went to sleep in about an hour. At 0130 
and 0230 on 14 January the patient was seen by a hospital corpsman and 
appeared to be sleeping normally. At 0430 another patient heard him breath¬ 
ing quietly and he believed normally. At 0715 he was found dead. The body 
was packed in ice until arrival in port and transferred to a Naval hospital 
for autopsy and burial. Necropsy showed many small regions of necrosis and 
hemorrhagic infiltration in the cerebellar cortex, and a few in sections of the 
midbrain. 

The toxicologic report indicated 1.5 mg. of arsenic in 100 gm. of liver tissue. 
This would be compatible with death from hypersensitivity during arsenic 
therapy, and would not indicate erroneous dosage. The necropsy findings are 
interpreted as those of encephalitis due to arsphenamine hypersensitivity. 


REACTIONS OF MINOR IMPORTANCE 

NEOARSPHENAMINE 

Case 65-19hU- —After exposure to infection on 15 February 1944 this pa¬ 
tient developed 2 shallow, slightly indurated ulcers about 2 cm. in diameter 
on the dorsal aspect of the corona of the penis. Darkfield examination showed 
Treponema pallidum. 

Arsenical treatment began with a 0.03-gm. injection of mapharsen on 31 
March and was followed by a 0.6-gm. injection of neoarsphenamine on 17 
April. One hour after the last injection the patient had a headache, chills, 
and fever. Three hours after the injection he vomited and appeared acutely 
ill. The temperature was 102° Fahrenheit. Sodium thiosulfate, 0.5 g(in. daily, 
was administered for 4 days, after which he became symptom free, and was 
fully recovered in 4 days. 

Case 66-19UU> —This patient developed shallow, somewhat painful ulcer¬ 
ations on both sides of and under the tongue, extending onto the gums and 
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buccal mucosa posteriorly. For 4 months a variety of medication was tried, 
including 10-percent silver nitrate, sulfathiazole powder, multivitamins, bis¬ 
muth subsalicylate, and a mouthwash, all without effect. The lesions were 
considered to be suggestive of moniliasis, and were painted with gentian violet 
solution for 2 weeks without results. Then the treatment was changed to 
local applications of 7-percent chromic acid, followed by mapharsen powder 
twice daily and neoarsphenamine, 0.6 gm., intravenously. Following this the 
patient developed chill, fever, vomiting, and generalized aching. These sym- 
toms subsided after 72 hours. A second injection of neoarsphenamine given on 
‘10 March was followed by a similar reaction with a rise in temperature to 
104.2® F. Recovery ensued in 24 hours. 

MAPHARSEN 

Case 67-19 jU. —After many exposures to infection during a 20-day period 
ending 26 December 1943, this patient developed a primary lesion at the base 
of the dorsum of the glans penis. There were also several small, shallow, 
punched-out ulcers with grayish bases, and several enlarged, freely movable 
inguinal glands on the left side. Darkiield examination findings and Kahn 
blood test were positive on 21 February 1944. 

Arsenical treatment began with 0.03-gm. injections of mapharsen on 21 and 
23 February. Three hours after the last injection the patient developed gen¬ 
eralized muscular cramps, nausea, and headache, and the temperature gradu¬ 
ally rose to 105® Fahrenheit. He was given 1,000 cc. of 6-percent dextrose 
solution intravenously immediately following the onset of symptoms, and re¬ 
covery was complete in 8 hours. 

Case 68-194i. —After exposure to infection on 6 November 1944, this pa¬ 
tient developed multiple chancres on the shaft of the penis. A darkfield ex¬ 
amination was positive for Treponema pallidum. 

Arsenical treatment began with 0.03-gm. injections of mapharsen on 6 and 
9 December, and a 0.06-gm. injection on 12 December. One and one-half hours 
after the last injection the patient had chills and fever and vomited. His face 
was flushed and toxic in appearance, the skin was dry and hot, the pharynx 
was slightly injected; the temperature was 105.6® F., respirations were 40, 
and the blood pressure was 128/80. Treatment consisted of complete bed rest, 
abundant fluids, intravenous injection of 1,000 cc. of 5-percent dextrose, and 
applications of heat. Recovery ensued in 2 days. 

Case 69-1944- —The date of infection in this case is unknown. The patient 
denied extramarital exposure for at least 2 months prior to the onset of a 
penile lesion. Syphilis was diagnosed by positive findings in darkfield examina¬ 
tions made on 28 and 30 August 1944. 

Arsenical treatment began with a 0.04-gm. injection of mapharsen on 1 
September, followed by a 0.04-gm. injection on 4 September, and a 0.06-gm. 
injection on 8 SeptemW. The temperature was 100.8° F. in the evening fol¬ 
lowing the first injection. Thirty minutes after the third injection the patient 
had a mild chill and some nausea but no vomiting. Within 8 hours the temper¬ 
ature rose to 103.8® F. and remained elevated for 4 days. He had mild ab¬ 
dominal pain with tenderness under the right costal margin. Complete blood 
count was within normal limits, and the urine was normal except for from 
2 to 4 white blood cells per high dry field. Cholecystogram revealed a norm¬ 
ally functioning gallbladder. At no time did the patient appear critically ill. 

Treatment consisted of intravenous injections of dextrose, and a high car¬ 
bohydrate, low fat diet, and recovery occurred in 4 days. 
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Case 70-19 ii .—The date of infection in this case is unknown. Syphilis was 
diagnosed by positive Kahn blood reactions. From 2 December 1943 to 3 
March 1944 the patient received 23 injections of mapharsen, a total of 1.38 
grams. A third course of arsenical treatment was begun with a 0.06-gm. in¬ 
jection of mapharsen on 6 July. Thirty minutes after the injection a reaction 
occurred, manifested by nausea, vomiting, and dizziness. Mild reactions had 
occurred previously. The patient had eaten a full meal about 1 hk hours before 
receiving the mapharsen. No specific treatment was given, and he recovered 
in 2 days. ] 

Case 71-19M .—The luetic infection in this case existed prior to enlistnoent 
About 1937 a penile lesion was treated with ointment by a civilian physidan. 
At induction examination the Kahn blood reaction was positive, and the pa¬ 
tient received 15 injections of mapharsen prior to his entry into the Navy. 
From 25 January to 31 March 1944 he received 20 injections of mapharsen, 
a total of 1.20 gm., and from 4 April to 9 May he received 10 injections, a total 
of 0.6 gram. Thirty minutes after the fifth bi-weekly injection of a third 
course, clinical manifestations of a reaction were nausea, vomiting, and dizzi¬ 
ness. The patient had eaten a full meal about Ihk hours before the mapharsen 
injection. No specific treatment was given, and he recovered completely in 
1 day. 

Case 72-1 9 jH .—One month after exposure to infection on 6 January 1944 
this patient developed an indolent appearing ulcer on the dorsal surface of 
the foreskin. A darkfield examination was positive for Treponema pallidum. 
From 6 February to 2 May he received 20 injections of mapharsen, a total 
of 1.17 grams. A third course of arsenical treatment began with a 0.06-gm. 
injection of mapharsen on 6 July and 30 minutes later a reaction occurred, 
manifested by nausea, vomiting, and dizziness. This patient had previously 
had occasional mild reactions, and he had eaten a full meal about hours 
before receiving the mapharsen. No specific treatment was given, and he 
recovered completely in 1 day. 

Case 7S-194i .—After exposure to infection on 3 May 1944, this patient de¬ 
veloped an indurated, ulcerating penile lesion. A darkfield examination showed 
Treponema pallidum. Arsenical treatment began with 0.06-gm. injections of 
mapharsen on 3, 5, 6, 8, 10, and 13 June. One hour after the last injection 
the patient developed a fever of 103.4“ F., nausea, and leukocytosis (16,000). 
The only treatment giyen was abundant fluids and the patient recovered fully 
in 1 day. 

Case 74-19H -—One month after exposure to infection on 10 October 1943. 
this patient developed a small indurated lesion on the corona of the penis. 
A darkfield examination was positive for Treponema pallidum on 10 Decem¬ 
ber 1943. A Kahn blood test was positive on the same day. From 11 December 
to 27 December he received 0.36-gm. of mapharsen. A reaction followed thig 
treatment. Arsenical treatment was started again with a 0.05-gm. injectkun 
of mapharsen on 14 February, 1944 and was followed by a 0.05-gm. injection 
on 16 February, a 0.075-gm. injection on 18 February, and 0.01-gm. injec¬ 
tions on 21, 23, and 25 February. Similar reactions occurred following the 
fourth, fifth, and sixth injections, manifested by soreness in the shoulder and 
arm muscles, malaise, and vomiting. The patient recovered from these re¬ 
actions in 6 hours. 

Case 75-19H .—This patient was exposed to infection on 7 January 1944, 
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and on 26 January an initial lesion appeared on the surface of the penis 
near the frenum. Repeated darkfield examinations yielded negative find¬ 
ings, but Kahn blood tests on 8, 4, and 9 February were strongly positive. 
Arsenical treatment was instituted, with a 0.04-gm. injection of mapharsen 
on 4 February, and 5 hours later the patient reported to the sickbay complain¬ 
ing of a headache and fever. The temperature was 102° F., and there was 
generalized erythema. No specific treatment was given, and the patient re¬ 
covered in 12 hours. 

Case 76-1 Hi- —^When this patient was examined, a primary lesion, 1 day 
old, was found on the shaft of the penis. On 21 November 1944, a Kahn blood 
test was negative and darkfield findings were positive. A 0.06-gm. injection 
of mapharsen was given on the same day. The patient had a very severe, 
burning pain along the course of the vein up to his shoulder. A minute amount 
of the drug escaped about the vein, and this area became massively swollen, 
involving the entire arm and forearm. Despite hot wet dressings, several in¬ 
jections of morphine were required to control the intense pain. The pain 
laisted for 24 hours, but the swelling persisted for 3 days. At this time an¬ 
other injection of mapharsen was attempted. No extravasation or edema de¬ 
veloped, but the pain in the vein recurred in somewhat less intensity than 
before. Penicillin was substituted and treatment completed without further 
trouble. This patient presented two types of reaction: (1) Chemical phlebitis 
due to mapharsen, and (2) true allergy to mapharsen. 

Cose 77-19H -—This patient was exposed on 5 October 1944, and darkfield 
examinations of a penile lesion yielded positive findings on 6, 7, and 8 Novem¬ 
ber. Kahn blood tests were negative on 9 November, 1-plus on 17 November, 
and negative on 27 November. The patient developed chills and fever about 
hours after the fourth injection of 0.06 gm. of mapharsen on 23 November. 
The temperature rose to 102.4° F., and the pulse rate was 112 beats per 
minute. No treatment was instituted and he recovered fully in 1 day. 

Case 78-19ii -—This patient was admitted to the sick list on 26 April 1944 
with a diagnosis of poisoning, therapeutic, acute, mapharsen, syphilis. He 
was discharged to duty weU on 3 May. 

He later reported to the sickbay complaining of fever and a rash on the 
legs. He had intermittent fever of 99° to 101* F., a mild pharyngitis, and red¬ 
ness and thickening of the skin over both legs. He was treated symptomat¬ 
ically and the fever, skin lesions, and sore throat subsided. Results of three 
urinalyses were negative, and a malaria smear yielded negative findings. 
Treatment with mapharsen was resumed on 17 May, with a 0.03-gm. injection 
and was followed by a 0.045-gm. injection on 20 May, and 0.045-gm. injections 
bi-weekly with no recurrence of symptoms. 

Case After 4 exposures of this patient during July and August 

1944, the diagnosis in this case was made by positive darkfield examination 
of a penile chancre on 20 September. A Kahn blood test was positive on 29 
September. A chill and febrile reaction followed the administration of 0.06-, 
0.02- and 0.02-gm. injections of mapharsen respectively on 7, 16, and 23 Oc¬ 
tober. Laboratory findings were negative and no treatment was given for 
this reaction. The patient recovered from the reaction within 48 hours, and 
treatmmit for lues was continued with 2,400,000 units of penicillin over a 
period of 7% days. 

Case 80-19U.—PdUst exposure of this patient to infection in August 1944, 
syphilis was diagnosed on the basis of positive darkfield findings from a speci- 
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men of a penile lesion. Kahn tests were negative. A reaction occurred about 
20 minutes after 0.02 gm. of mapharsen had been injected on 9 October 1944. 
Previous 0.06-gm. injections of the drug had produced no reaction. The pa¬ 
tient experienced chills and the temperature rose to 103° Fahrenheit. Another 
0.02-gm. injection of mapharsen and a 0.2-gm. injection of bismuth resulted 
in a febrile reaction. 

Laboratory findings were negative, and no treatment was given for these 
reactions. The patient recovered from the reactions in 36 and 48 hours re¬ 
spectively, and was subsequently treated with 2,400,000 units of penicillin 
over a 7%-day period with no untoward reaction. 
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Adams, Herbert DnCommander (MC) USNR {Early Recognition and Treat¬ 
ment of Vascular Injuries, p. 14). M.D., Harvard Medical School, 1929. 
Intern, surgery, 1930-32, resident surgeon, 1932-34, and assistant surgeon, 
1934-36, Massachusetts General Hospital; assistant surgical adviser. Har¬ 
vard University, 1934-36; general and thoracic surgeon, Lahey Clinic and 
associated hospitals, Boston, Mass., 1936-43. Fellow: American College 
of Surgeons; American Medical Association; member: American Association 
of Thoracic Surgery; Boston Surgical Society; American Trudeau Society. 
Diplomate American Board of Surgery. 

Belair, Joseph F., Commander (MC) USNR (Early Treatment of Orthopedic 
Casualties on a Hospital Ship, p. 25). B.S., Georgetown University, 1930; 
M.D., Georgetown University School of Medicine, 1933. Intern, 1933-34, 
resident, 1934-35, and associate radiologist, 1935-40, Sibley Memorial Hos¬ 
pital, Washington, D. C.; consulting radiologist, Freedman’s Hospital, Wash¬ 
ington, D. C., 1937-40; lecturer in radiology, George Washington University 
School of Medicine, 1936-40; private practice, radiology, Washing;ton, D. C. 
Fellow: American Medical Association; American College of Radiology; 
member: Radiological Society of North America, Inc.; Medical Society of 
the District of Columbia. Diplomate American Board of Radiology. 

Benson, Clifford D., Commander (MC) USNR (Early Recognition and Treat¬ 
ment of Vascular Injuries, p. 14). B.S., University of Wisconsin, 1926; 
M. D., Northwestern University Medical School 1928. Intern, 1928-29, 
senior intern (surgery) 1929-30, resident in pathology, 1930-31, assistant 
resident in surgery, 1931-32, resident in surgery, 1932-33, Harper Hospital, 
Detroit; resident in thoracic surgery, Herman Kiefer Hospital, Detroit, 

1933- 34; instructor in surgery, 1937-40, and associate in surgery, 1940-42, 
Wayne University College of Medicine; private practice, Detroit, Mich., 

1934- ; associate surgeon: Children’s Hospital of Michigan; Herman Kiefer 
Hospital; Harper Hospital; City of Detroit Receiving Hospital. Fellow: 
American College of Surgeons; American Medical Association; member: 
Michigan State Medical Society; Central Surgical Association; American 
Association for Thoracic Surgery; Western Surg;ical Association; Detroit 
Academy of Surgery. Diplomate American Board of Surgery. 

Bond, Benjamin J., Lieutenant Commander (MC) USNR (Small Type Skele¬ 
tal Traction Apparatus, p. 124). M.D., Emory University School of Medi¬ 
cine, 1932. Intern, Emory University Hospital, Emory University, Ga., 
1932-33; St Joseph Hospital, Savannah, Ga., 1933-34; private practice, 
Winter Haven, Fla., 1934-42. Member: American Medical Association; 
Polk County (Fla.) Medical Society; Florida Medical Association, Inc. 

Batts, J(dm B^ Commander (MC) USNR (Pneumoroentgenarthroyraphy as 
a Diagnostic Aid in Internal Derangements of the Knee, p. 77). B.A., 1922, 
and M.A., 1923, St Francis Xavier University (Canada); M.D., Georgetown 
University School of Medicine, 1929. Intern, Worcester City Hospital, Wor¬ 
cester, Mass., June 1929-June 1931; resident, Fairlawn Hospital, Worcester, 
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June 1931-32; assistant surgeon, outpatient department, Worcester City 
Hospital, 1932; assisting attending surgeon, St. Vincent Hospital, Worcester, 
1934. Fellow: American Medical Association; member: Massachusetts Med¬ 
ical Association. 

Cannon, Edward M., Lieutenant (MC) USNR {Perforating Wounds of the 
Kidney, p. 49). A.B. and B.S., University of Nebraska, 1937; M.D., Uni¬ 
versity of Nebraska College of Medicine, 1939. Intern, surgery. Kings 
County Hospital, Brooklyn, N. Y., 1939-41; intern, assistant resident, and 
resident, department of urology (James Buchanan Brady Foundation), New 
York Hospital, 1941-43. 

Dunning, James M., Lieutenant Commander (DC) USNR {Effect of Bite¬ 
wing Roentgenograms on Navy Dental Examination Findinge, p. 83). A.B., 
Harvard College, 1926; D.D.S., School of Dental and Oral Surgery, Colum¬ 
bia University, 1930. Dentist, Grenfell Labrador Mission, summers 1930 
and 1932; private practice. New York City, 1930-; instructor in dentistry, 
SchooLof Dental and Oral Surgery, Columbia University, 1930-35; dental 
director. Metropolitan Life Insurance Co., 1935-. Fellow: American College 
of Dentists; New York Academy of Dentistry; member: First District Den¬ 
tal Society, New York; American Association of Industrial Dentists. 

Dyke, Louis H., Jr., Commander (MC) USNR {Leukemia in Naval Person¬ 
nel, p. 1). A.B., University of California, 1932; M.D., University of 
Southern California School of Medicine, 1937. Intern, 1936-37, assistant 
resident in pathology, July 1937-June 1938, resident in pathology, July 
1938-June 1940, and pathologist, July 1940-, Highland-Alameda County 
Hospital, Oakland, Calif. Fellow: American Medical Association; member: 
California Medical Association; Alameda County Medical Association; 
American Society of Clinical Pathologists. Diplomats American Board of 
Pathology. 

Enos, Russell W., Lieutenant Commander (MC) USNR {Anesthesia on a 
Hospital Ship, p. 40). M.D., University of Nebraska College of Medicine, 
1937. Intern, Jennie Edmundson Memorial Hospital, Council Bluffs, la.. 

^ 1936-38; resident, Coffey Memorial Hospital, Portland, Ore., 1938-39, and 
University of Oregon Medical School Hospitals and Clinics, 1939-41. Mem¬ 
ber: American Society of Anesthetists, Inc. 

Fort, Lynn, Jr., Commander (MC) USNR {Casualty Handling on oa Attack 
Transport, p. 121). B.S., University of Georgia, 1921; M.D., Emory 

University School of Medicine, 1925. Intern, Cincinnati General Hos¬ 
pital, Cindimati, O., 1925-26; surgical house officer, Peter Bent Brigdiam 
Hospital, Boston, Mass., 1926-27; assistant surgical resident. Strong Me¬ 
morial Hospital, Rochester, N. Y., 1927-28; associate, clinical surgery, 
Emory University School of Medicine, 1932-42; visiting staff, Emory Uni¬ 
versity Hospital, Grady Hospital, and Crawford W. Long Memorial Hoe- 
pital, Atlanta. Member: Atlanta Clinical Society; Fulton County Medical 
Society; Medical Association of Georgia; Southern Medical Association; 
American Medical Association. 

Giesen, Josef H., Commander (MC) USNR {New Type Surgical Hand Drill. 
p. 127). B.S., Harvard University; M.D., Tufts College Medical School, 
1933. Intern, Long Island Hospital, Boston, Mass., 1933-34; intern, 1934—36. 
and resident in pathology, 1937, Worcester City Hospital, Worcester, Mass.; 
graduate student, orthopedic surgery, State University of Iowa Coll^;e of 
Medicine, Children’s Hospital, and Dr. Arthur Steindler’s Clinic, 1937—39; 
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resident in orthopedic surgery, New York State Reconstruction Hospital, 
Haverstraw, N. Y., 1939-41. Member: -American Medic^.^ssociation. Dip- 
lomate National Board of Medical Examiners. 

Goldiing, Willard J., Commander (DC) USNR {Simple Management of 
Open Bite, p. 113). D.D.S., Chicago College of Dental Surgery, Loyola 

University, 1928. Private practice Marengo, HI., 1928-40. Member: Amer¬ 
ican Dental Association; Illinois State Dental Society; Chicago Dental 
Society (North Side Branch). 

Gray, Howard K., Captain (MC) USNR (Early Recognition and Treatment 
of Vascuiar Injuries, p. 14). B.S., Princeton University, 1923; M.D., Har¬ 
vard Medical School, 1927; M.S. in surgery. University of Minnesota, 1932. 
Intern, Robert Packer Hospital, Sayre, Pa., July 1927-nJuly 1928; fellow in 
surgery, Mayo Foundation, Rochester, Minn., 1928-32; assistant surgeon, 
1933-35, and surgeon, 1935-, Mayo Clinic, Rochester, Minn.; assistant and 
associate professor of surgery, 1935-, The Mayo Foundation, University of 
Minnesota Graduate SchooL Fellow: American Medical Association; Amer¬ 
ican College of Surgeons; member: American Surgical Association; Western 
Surgical Association; American Society of Clinical Surgery; American 
Association for Thoracic Surgery; Minnesota State Medical Association. 
Diplomats: National Board of Medical Examiners; American Board of 
Surgery. 

Haight, Wame L., 0>mmander (MC) USNR (Double Gallbladder, p. 117). 
M.D., Jefferson Medical College of Philadelphia, 1931. Intern, Jefferson 
Medical College Hospital, Philadelphia, June 1931-September 1933; direc¬ 
tor of laboratories, Lemos B. Wame Hospital, Pottsville, Pa., 1934-41; 
electrocardiologist, 1938-. Member: Medical Society of the State of Penn¬ 
sylvania; Schuylkill County Medical Society. 

Hamm, Joseph N., Lieutenant (MC) USNR (Early Treatment of Ortho¬ 
pedic Casualties on a Hospital Ship, p. 25). B.S., Creighton University, 
1939; M.D., George Washington University School of Medicine, 1942. Fel¬ 
low in anatomy, George Washington University School of Medicine, 1939-40; 
intern, Cieorge Washington University Hospital, Washington, D. C., July 
1942-July 1943. Member Medical Society of the District of Columbia. 

Jjuobsoii, Joseph, Conunander (MC) USNR (Penicillin in Intrapleural Infec¬ 
tion, p. 97). M.D., Jefferson Medical College of Philadelphia, 1923. Intern, 
Newark City Hospital, Newark, N. J., 1923-25; attending surgeon, Kingston 
Hospital, Kingston, N. Y., 1927-; clinical assistant surgeon. Sea View Hos¬ 
pital, Staten Island, N. Y., 1931-36; thoracic surgeon, Ulster County Tuber¬ 
culosis Hospital, Kingston, N. Y., 1932-; consulting surgeon, Veterans 
Memorial Hospital, Ellenville, N. Y., 1934-, and Memorial Hospital of 
Greene County, Catskill, N. Y., 1935-; thoracic surgeon. Municipal Sana¬ 
torium, Otisville, N. Y., 1939-. Fellow: American College of Surgeons; 
American (College of Chest Physicians; American Medical Association; mem¬ 
ber: Clinical Society of Sea View; National Gastroenterological Associa¬ 
tion; Ulster (bounty Medical Society (president, 1933). 

Jewett, Eugene L., Captain (MC) USNR (Early Treatment of Orthopedic 
Casualties on a Hospital Ship, p. 25; Covering the Guillotined Stump, 
p. 37). B.C., Cornell University, 1922; M.D., Harvard Medical School, 1929. 
Chemical engineer, Barrett Co., 1923-24; intern: Morristown Memorial 
Hospital, Morristown, N. J., 1929-30; Hartford Hospital, Hartford, Conn., 
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1931-3.3; resident in traumatic surgery, Reconstruction Hospital, Unit of 
New York Post-Graduate Medical School and Hospital, New York City, 
1933-34; private practice, orthopedic and traumatic surgery, Orlando, Fla., 
1935- Fellow: American Medical Association; member: Southern Medical 
Society; Florida Medical Association, Inc.; Orange County Medical Society. 

Lampson, R. Starr, Commander (MC) USNR {Acute Appendicitis in Amebic 
Dysentery, p. 109). A.B., Amherst College, 1930; M.D., Harvard Med¬ 

ical School, 1934. Intern in surgery, Massachusetts General Hospital, 
Boston, 1934-36; resident in surgery, Pondville Hospital at Norfolk, Wren- 
tham. Mass., 1936-37; private practice, Hartford, Conn., 1937-42; assistant 
visiting surgeon, Hartford Hospital, 1938. Fellow: American College of 
Surgeons; American Medical Association. Diplomate: American Board of 
Surgery; National Board of Medical Examiners. 

Lohnaas, Harold, Lieutenant Commander (MC) USNR {Early Treatment of 
Orthopedic Casualties on a Hospital Ship, p. 25). B.A., Columbia Univer¬ 
sity, 1933; M.D., Cornell University Medical College, 1937. Intern, Mon¬ 
mouth Memorial Hospital, Long Branch, N. J., July 1937^an. 1939; ship’s 
surgeon, Mississippi Steamship Company, Jan.-March 1939; resident, sur¬ 
gery, New York Post-Graduate Medical School and Hospital, July 1939- 
May 1942. 

McDonald, Angus M., Commander (MC) USNR {Early Recognition and 
Treatment of Vascular Injuries, p. 14). A.B., University of North Carolina, 
1924; M.D., University of Pennsylvania School of Medicine, 1928. Intern 
and house surgeon. Hospital of the Protestant Episcopal Church, Philadel¬ 
phia, Pa., 1929-30; fellow in surgery, Mayo Clinic, Rochester, Minn., Jan. 
1931-Apr. 1932; assistant resident and resident, Squier Urological Clinic, 
Medical Center, New York City, July 1932-Jan. 1935; clinical assistant in 
urology, Vanderbilt Clinic (Medical Center) and Presbyterian Hospital, 
New York City, 1932-34; assistant attending surgeon, urology, Vanderbilt 
Clinic, 1933-34; private practice, urology, Greensboro, N. C., 1935-39; 
partner, Crowell Clinic, 1939-42; surgeon, Charlotte Memorial Hospital, 
Mercy Hospital, and Presbyterian Hospital, Charlotte, N, C. Member: 
Medical Society of the State of North Carolina; Mecklenburg County Med¬ 
ical Association; Southeastern Urological Association; North (Carolina 
Urological Society. 

McMillan, John C., Jr., Commander (MC) USNR {Seventy-eight Hundred 
Scarlet Fever Patients, p. 89). M.D., University of Illinois College of Medi¬ 
cine, 1925. Intern, St. Joseph Hospital, Chicago, 1925-26; private practice, 
Virginia, Ill., 1926-29; assistant, division of gastroenterology, Henry Ford 
Hospital, Detroit, 1929-31; instructor in medicine. University of Illinois 
College of Medicine, 1931-; private practice. Oak Park, Ill., 1931-; staff. West 
Suburban Hospital, Oak Park. Fellow: American Medical Association; 
member: Illinois State Medical Society; Cook County Medical Society. Dip¬ 
lomate American Board of Internal Medicine. 

Rambar, Alwin C., Commander (MC) USNR {Convalescent Serum and 
Pooled Plasma in Communicable Diseases, p. 93). M.D., Syracuse Uni¬ 

versity College of Medicine, 1926. Intern, 1926-28, and adjunct pediatrician, 
Michael Reese Hospital, Chicago; chief of premature infant clinic, Mandel 
Clinic; associate in pediatrics. Northwestern University Medical Schocd. 
Fellow: American Academy of Pediatrics; American Medical Association; 
member Chicago Pediatric Society. Diplomate American Board of Pediatrics. 
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Reed, William P,, Commander (MC) USNR (Medical Problems of an Intern¬ 
ist on a Hospital Ship, p. 43). A.B., University of Wisconsin, 1926; M.D., 
Harvard Medical School, 1930. Intern, Boston City Hospital, Boston, Mass., 
Oct. 1930-April 1932; assistant resident, Johns Hopkins Hospital, Baltimore, 
Md., Sept. 1932-Sept. 1933; graduate assistant in medicine, Massachusetts 
General Hospital, Boston, Sept. 1933-May 1934; clinical assistant physician. 
Grasslands Hospital, Valhalla, N. Y., Feb. 1935-Oct. 1938, and Jan. 1941-; 
assistant physician, Vanderbilt Clinic, Medical Center, New York City, July 
1942-. Fellow American Medical Association; member Medical Society of 
the Coimty of Westchester, N. Y. Diplomate National Board of. Medical 
Examiners. 

Snell, Albert M,, Captain (MC) USNR (Leukemia in Naval Personnel, p. 1). 
B.S., University of Minnesota, 1915; M.D., 1918, and M.S., 1927, University 
of Minnesota Medical School. House officer on medical service. University of 
Minnesota Hospitals, Jan.-June 1918; intern, U. S. Naval Hospital, Great 
Lakes, Ill., June 1918-Feb. 1919; private practice, Mankato Clinic, Mankato, 
Minn., March 1920-Feb. 1924; head of section in medicine, Mayo Clinic, 
Rochester, Minn., 1929-41; attending physician, St. Mary’s Hospital and 
Colonial Hospital, Rochester, Minn., 1927-41; professor of medicine. Uni¬ 
versity of Minnesota Graduate School (Mayo Foundation), 1949-. Fellow: 
American Medical Association; American College of Physicians; member: 
American Gastro-Enterological Association of American Physicians; Minne¬ 
sota Academy of Medicine; Minnesota Society of Internal Medicine; Ameri¬ 
can Society for Clinical Investigation; Central Society for Clinical Research 
(president, 1932); American Society for Experimental Pathology. Diplo¬ 
mate American Board of Internal Medicine. Coauthor, Diseases of the Gall¬ 
bladder and Bile Ducts, W. B. Saunders Co., Philadelphia, Pa., 1940; and 
Vitamin K, W. B. Saunders Co., Philadelphia, 1941. 

Sonnebom, Duane Lieutenant (MC) USNR (Poisonous Snake (Habu) 
Bites, p. 105). A.B., University of Pennsylvania, 1933; M.D., University 
of Pennsylvania School of Medicine, 1937. Resident, 1937-39, and staff, 
1939-44, Hospital of the University of Pennsylvania, Philadelphia; private 
practice, 1939-44; instructor in medicine, University of Pennsylvania 
School of Medicine, 1939—44. Member: American Medical Association; Medi¬ 
cal Society of the State of I^ennsylvania; Philadelphia County Medical 
Society. 

Sweetser, Horatio B., Jr., Captain (MC) USNR (Medical Problems of an 
Internist on a Hospital Ship, p. 43; Punctate Cerebral Hemorrhage Follow¬ 
ing Thoracic Trauma, p. 51). B.S., University of Minnesota, 1919; M.D., 
Harvard Medical School, 1921. Intern, Sept. 1921-April 1923, and extern, 
April 1923-April 1924, Mercy Hospital-Loyola Clinics, Chicago, Ill.; assistant 
clinical professor of internal medicine. University of Minnesota Medical 
School; allergy clinic. University of Minnesota Dispensary; chief of staff, 
St. Mary’s Hospital, Minneapolis, 1940-41; private practice, 1924-41. Fellow 
American College of Physicians; member: American Medical Association; 
Minnesota State Medical Association; Hennepin County Medical Society; 
Minnesota Society of Internal Medicine; Minneapolis Academy of Medicine. 
Diplomate American Board of Internal Medicine. 

Toller, Rudolph B., Commander (MC) USNR (Embarkation and Disembarka- 

' turn of Hospital Ship Patients, p. 73). B.S., Creighton University, 1927; 
M.D., Creighton University-School of Medicine, 1929. Intern, St. Luke’.s 
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Hospital, San Francisco, July 1929-June 1930; assistant physician, 1930-32, 
and surgeon, 1932-39, Mendocino State Hospital, Talmage, Calif.; assistant 
superintendent, Napa State Hospital, Imola, Calif., Dec. 1939-June 1940; 
medical superintendent, Mendocino State Hospital, Jan, 1942-. Fellow Ameri¬ 
can Medical Association; member: California Medical Association; Mendo- 
cino-Lake Counties Medical Society; Northern California Neuropsychiatric 
Association; American Psychiatric Association. 

Wiser, Henry Captain (MC) USNR (Injuries of the Face and Neck in 
Wa/r Casualties, p. 67; Eye Injuries in War Casualties Aboard a Hospital 
Ship, p. 67). D.D.S., University of Buffalo School of Dentistry, 1926; M.D., 
University of Buffalo School of Medicine, 1934. Oral surgeon, Buffalo State 
Hospital, Buffalo, N. Y., 1928-29; private practice, dentistry, Buffalo, 1929- 
34; intern, Millard Fillmore Hospital, Buffalo, 1934-35; resident in ophthal¬ 
mology and otolaryngology, St. Luke’s Hospital, New York City, 1936-38; 
opththalmologist and otolaryngologist, Bluefield Sanitarium, Bluefield, 
W. Va., 1938-41. Fellow: American Medical Association; American College 
of Surgeons; American Academy of Ophthalmology and Oto-Laryngology; 
member West Virginia State Medical Association. Diplomate National 
Board of Medical Examiners. 

Wood, David A., Commander (MC) USNR (Leukemia in Naval Person¬ 
nel, p. 1). A.B., Stanford University, 1926; M.D., Stanford University 

School of Medicine, 1930. Pathologist, Stanford University Hospitals, San 
Francisco; consulting pathologist: Woodland Clinic Hospital, Woodland, 
Calif.; Sonoma County Hospital, Santa Rosa, Calif.; Mary’s Help Hos¬ 
pital, San Francisco; Samuel Merritt Hospital, Oakland, Calif.; visiting 
pathologist, San Francisco Hospital and Lag^una Honda Home; associate pro¬ 
fessor of pathology, Stanford University School of Medicine; secretary, Cali¬ 
fornia State Cancer Commission. Fellow American Medical Association; 
member: American Association of Pathologists and Bacteriologists; Inter¬ 
national Association of Medical Museums; American Association for the 
Advancement of Science; American Association for Cancer Research; San 
Francisco County Medical Society; San Francisco Pathological Society. 
Diplomate: National Board of Medical Examiners; American Board of 
Pathology. 

Wood, Harold, Commander (MC) USNR (Punctate Cerebral Hemorrhage 
Following Thoracic Trauma, p. 51). M.D., Tufts College Medical School, 
1933. Intern: Newton Hospital, Newton, Mass., 1933-34; Rhode Island 
Hospital, Providence, R. I., 1934-35; assistant resident, pathologry, Duke 
University School of Medicine, 1936-36; instructor in pathology. Medical 
College of the State of South Carolina, 1936-38; instructor in pathology 
and bacteriology. Tufts College Medical School, 1938-; assistant pathologist, 
Cambridge Hospital, Cambridge, Mass., 1940-; pathologist, Lynn Hospital, 
Lynn, Mass., 1941-. Member: American Medical Association; Massachusetts 
Medical Society; New England Pathological Society; American Association 
of Pathologists and Bacteriologists; Boston Branch, International Association 
of Dental Research. Diplomate: National Board of Medical Examiners; 
American Board of Pathology. 
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COVER PHOTOGRAPH 

Typical of California mission-style archi¬ 
tecture is the United States Naval Hospital 
at San Die^o, Calif., the entrance to which is 
pictured at the top of the cover montage. 

The skyscraper tower of the National Naval 
Medical Center at Bethesda, Md., portrayed 
in the middle of the montage, has become a 
familiar sight to many since the hospital’s 
erection in 1940. 

Shown below is the entrance to the United 
States Naval Hospital at Brooklyn, N. Y., an 
example of the prewar classical style of per¬ 
manent hospital. 

The activities depicted in the surrounding 
scenes are carried on in all Naval hospitals 
and Naval special hospitals. The Medical 
Department of the Navy is particularly vigi¬ 
lant in providing the best in treatment and 
care, welfare and recreation, and rehabilita¬ 
tion and therapeutic measures for all Naval 
and Marine Corps patients. 

—Official Urn S. Navy Photos. 
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PREFACE 


The United States Naval Medical Bulletin was fii-st issued 
in April 1907 as a means for supplying medical officers of the United 
States Navy with information regarding the advances which are con¬ 
tinually being made in the medical sciences, and as a medium for the 
publication of accounts of special researches, observations, or experi¬ 
ences of individual medical officers. 

With the establishment of the Dental Corps in 1912, the function 
of the Bulletin was broadened to serve in a similar capacity for 
members of that Corps. 

It is the aim of the Bureau of Medicine and Surgery to furnish in 
each issue special articles relating to naval medicine, descriptions of 
suggested devices, clinical notes on interesting cases, editorial com¬ 
ment on current literature of special professional interest to Medical 
Department personnel, and reports from various sources, notes, and 
comments on topics of professional interest. 

The Bureau extends an invitation to all medical and dental officers 
to prepare and forward, with a view to publication, contributions on 
subjects of professional interest. 

The Bureau does not necessarily undertake to endoi'se views or 
opinions which may be expicssed in the pages of this publication. 

Ross T McIntire, 

Surgeon General^ TJwted Staten Navy. 
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plain paper and should have w-ide margins. Fasteners which will not tear the 
paper when removed should be used. Nothing should be written in the manu¬ 
script which is not Intended for publication; for example, addresses and dates, 
not a part of the article, require deletion by the editor. The Buli^in endeavors 
to follow a uniform style in headings and captions. 

Accuracy and fullness should be employed in all citations, as it has some¬ 
times been necessai’y to decline articles otherwise desirable because it was 
impossible to understand or verify references and quotations. 

The editor is not responsible for the safe return of manuscripts and pictures. 
All materials supplied for illustration, if not original, should be acconipanieti 
by reference to tlie source and a statement as to whether or not reproduction has 
been authorized. Recognizable photographs of patients should carry with them 
permission to publish. 

All original contributions are accepted on the assumption that they have 
not appeared previously and ai*e not to be reprinted elsewhere and that edi¬ 
torial privilege is granted to this Bureau In pi-eparing all material submitted 
for publication. Authors are urged to keep their papers short. 

It is regretted that i*eprints of articles can no longer be supplied by the 
Government Printing Office. 

Robert C. Ransdkll, Editor^ 

Commander^ Medical Corpa^ 

United States Naval Reserve, Retired, 
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SPECIAL ARTICLES 


PROTECTION OF FEET IMMERSED IN COLD WATER 

CLAIR R. SPBALMAN 
Lieutenant H(S) U. S. N. R. 

Prolonged immersion of feet in cold water results in vascular, 
neurologic, and muscular damage. The condition is commonly called 
immersion foot (i) (2) (3) and appears to be very similar to trench 
foot (J). Injury is primarily due to cold, but interference with venous 
return by dependency, immobility, or tight clothing, is probably a 
contributory factor. Feet so affected are at first swollen, waxy-white 
(except for scattered cyanotic areas), anesthetic, and pulseless (2). 
On warming, they become hyperemic and painful, and swelling may 
increase. 

Although feet become ischemic as a result of prolonged exposure 
to cold water, they are hyperemic following brief exposure (4). 
Swelling and sensory impairment also occur as immediate reactions 
to cold. Anesthesia is not complete, and, in my experience, severe 
pain occurs periodically for many hours. Little is known of the 
intermediate stages between the hyperemic and ischemic conditions. 

This study concerns especially the immediate effects of cold water. 
An attempt has been made to evaluate measures for preventing immer¬ 
sion foot, using the severity of immediate reaction to cold as a criterion 
for estimating protective value. 

OBSERVATIOXS OX IMMEDIATE PHYSIOl.OOK^ REACTIOX8 

The experiments designed to study the early changes occurring in 
feet immersed in cold water were performed in a room at a tempera¬ 
ture (16° C.) such that the lightly dressed young male subjects were 
cold but not shivering. This was done in order to simulate practical 
.situations in which foot damage occurs as a result of local cold. Dur¬ 
ing each experimental period (2^/j hours) the subjects sat with one 
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foot immersed to a depth of 30 cm. in a well-stirred water bath. In 
these experiments, the water bath was maintained at various tempera- 



TIME (Min.) 

1. Foot voluiiio ]ilotted against duration of immersion 
in water at the temperatures indicated. H<K>m tern- 
jierature was 1(5° C. 

tures between 5° and 3r)° C. At the beginning of experiments and 
at intervals thereafter, the volume of the foot was determined, using 
an overflow type of water plethysmograph which was maintained at 
the same temperature as the water bath. 

In moderately cold water (15° to 25° C.), feet showed little change 
in volume during the experiment. In warmer water (30° C. and 
above) or colder water (10° C. and below) there was considerable 
swelling (fig. 1). Swelling due to cold progressed with continued 
exposure, while that due to warmth did not progress appreciably after 
about an hour. On placing swollen feet in water at 20° C., swelling 
induced by cold regressed more rapidly than that induced by warmth 
(fig. 2). Pain and redness occurred in cold water only when swelling 
(K'curred. 

These findings indicate that the reactions induced by cold are of an 
inflammatory nature; they are in agreement with those of Lewis (4). 
It might be presumed that the immersion-foot syndrome is the result 
of exposure to water sufficiently cold (approximately 10° C. and 
below) to cause these immediate reactions. Practical experience indi¬ 
cates this to be the case, for immersion foot appears to occur in sur- 


Digitized b'> 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 



PROTECTION OF FEET—^SPEALMAN 


nurABT i»46] 


171 


vivors of shipwreck only when water is colder than 8® C., according 
to Ungley (J), or 10® to 15° C., according to White (tf). 



2. This figure is constructed in a manner similar to 
that of figure 1 and shows the onset of swelling 
induced by warm and cold water and subsidence 
when feet are placed in mo«lerately c*old water (20® 

C.). Room temperature was 16® C. 

OBSERVATIOXS OX PROTFXmVE MEASURES 

Protection with inmlation .—The insulation employed in these ex¬ 
periments was in the form of stocking-like boots made of closed cellu¬ 
lar sponge rubber/ an insulating material which is not affected by 
water. Three boots (thin, medium, and thick) having different insu- 
lative values were used. The thin and medium boots had a thermal 
conductivity coefficient of 0.00015 cal./°C./cm./cm.Vsp(*. and a thick¬ 
ness of 6.5 mm. and 12 mm., respectively; the thermal conductivity 
coefficient of the thick boot was 0.000074 cal./°C’./cm./cm.Vsec., and 
its thickness was 30 mm. This particular range of insulation was 
chosen after preliminary experiments had demonstrated that lesser 
amounts did not prevent intolerable pain in feet immersed in water 
near 0° C. More insulation was considered impractical because of 
bulkine^. 

The conditions of these experiments were essentially similar to those 
employed earlier, except that colder water (0.5° C.) was used and 
experiments were continued longer (7 hours). In order to hasten 
thermal equilibrium, feet were precooled before boots were put on. 


‘ Supplied by the B. F. Goodrich Co., Akron. Ohio. 
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100 200 300 400 

TIME (Min) 

3. Teiniieratiires of the great toe and outer surfaces of fe^t 
wearing the Insulation indicated. Room temperature was 
16® (water teiniierature, O.o® ( '. 

The surface temperature of feet was determined by tliermocouples 
attached with adhesive tape. 

Although none of these boots prevented feet from becoming cold 
(fig. 3 and table 1), the thick boot afforded sufficient protection so that 
pain was experienced by only one of seven subjects. When either of 
the other boots was worn, nearly all subjects complained of pain. 


TAnr.R 1 .—Protection afforded by boots 


Boot 

Total 

1 

NiimlxT of subjects 

Average temperatUTt- 

C C.) 

Expt'ricncinpr pain 

Moderate Severe* 

Great toe 

Out^r sid«^ 
of foot 

Thick.... . 

7 

1 

0 

13.0 

1\». 

Medium ... . 

7 

4 

2 

12.2 

10. S 

Thin....... 

7 

5 

2 i 

11.8 

IT ^ 


•Failotl lH‘cause of pain to comiiloto the 7-hotir exiKTlrnenlal poriotl. 


The degree of swelling was not determined in these experiments, 
but in subsequent experiments of shorter duration (3 hours) on five 
subjects, foot volume was found to increase much more when the 
thin boot was worn (2.9 percent) than when the medium (1.4 percent) 
or thick boot was worn (1.7 percent). 

It would seem that the thick boot afforded feet immersed in ice 
water (0.5° C.) almost enough protection to prevent the immediate 
reactions to cold. The medium boot allowed toes to become cold 
enough (below 13° C.) so that pain was experienced, while the thin 
boot allowed both feet and toes to cool to the point (from 12° to 14^^ 
C.) at which swelling and pain were very pronounced. 
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4 . Foot volume and foot temperature while wearing the 
thin cellular rubber boot Room temperature was 
16® C., water temperature, 0.5® C. The subjects slept 
much of the time during the Interval indicated by 
the arrows. 

A few experiments were performed to determine whether tissue 
damage (immersion foot) would occur in feet maintained at this lower 
temperature for prolonged periods. Subjects wore the thin boots 
with their feet immersed in water at 0.5° C. and remained in a room 
sufficiently cold so that shivering occurred occasionally. These ex¬ 
periments lasted 30 hours. The feet swelled considerably (fig. 4), 
but on removing them from water, edema regressed rapidly and dis¬ 
appeared within 2 or 3 hours. Subsequently there was no pain or 
.sensory impairment. Evidently feet must be colder than in this 
experiment (from 10° to 14° C.) for damage to occur within a day 
or so. However it is possible that exposure for several days to these 
conditions would have caused immersion foot. 

Experiments were also performed to show that results obtained 
when both feet are immersed in water are quantitatively similar to 
those obtained when only one foot is immersed, since most of our ex¬ 
periments were performed under the latter condition. The equilib¬ 
rium temperature of a foot immersed in cold water is not importantly 
affected by the thermal condition of the other foot (fig. 5). These 
experiments were performed under conditions (room temperature 
16° C.) such that the body as a whole was cold. 

Value of body warmth .—Most of these experiments lasted 7 hours. 
They were performed at ambient temperatures such that the lightly 
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dressed subjects were comfortable (24° C.), uncomfortably cold but 
not shivering (16° C.), and shivering (10° C.). Subjects wore the 
thin cellular rubber boot. The water temperature was 0.5° C. and 
precooling of feet was carried out as before. 

The temperature of the great toe of immersed feet in experiments 
at an ambient temperature such that subjects shivered was only 
slightly below that (from 10° to 14° C.) which existed when subjects 
were cold but not shivering. Toe temperature fluctuated widely (from 
10° to 30° C.) when subjects were comfortable, but much of the time 
toes were considerably above the temperature at which immersion foot 
occurs (fig. 6). It would seem, therefore, that keeping the body warm 
would aid greatly in preventing injury to feet by cold. 

Table 2. —Records of skin temperatures 


Tempera¬ 
ture room 

rc.) 

Tempera¬ 
ture trunk 
(» C.) 

Tempera¬ 
ture finger 
(°C.) 

Tempera¬ 
ture toe 
(®C.) 

Remarks 

10 

31.9 

16.1 

13.8 

Shivering. Temperature of toe of immersed foot. S' 
to 14® r. 

10 

32.7 

18.7 

17.2 

Uncomfortably cold. Temperature of toe of immerse*! 
foot, 10° to 14° C. 

24 

34.0 

33 9 

1 29.4 

Comfortable. Temperature of toe of immersed foot, 
10° to 30° C. 


A more precise description of the general thermal condition of the 
subjects of these experiments can be obtained from the record of skin 
temperatures in table 2. In this table, skin temperatures of the index 
finger, great toe and trunk are those existing at the end of experi¬ 
ments. Trunk temperatures are means of values recorded from three 
regions of the trunk—anterior thoracic, posterior thoracic, and lum- 



5. Foot temperature 
measurements, 
showing that the 
temperature of a 
foot immersed in 
ice water (0.5® C.> 
is not noticeat>Ij 
influenced by the 
temperature of the 
other foot when the 
entire body is cold. 
The left foot was 
protected by the 
thin cellular rubber 
boot. Room tem¬ 
perature was 16® C 
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bar. Thermocouples attached with adhesive tape were used to obtain 
these measurements. 

Value of foot exercise .—The e.xperimental conditions for determin¬ 
ing whether exercising the feet produces an appreciable rise in foot 


6A. Skin tempera- 
t u r e measure¬ 
ments obtained 
on feet im- 
mersed in ice 
water (0.5® G) 
plotted against 
time. Feet were 
protected by the 
thin cellular 
rubber boots. 
Room tempera¬ 
ture was 10® C. 


B. Same as figure 
6A except that 
the room tem¬ 
perature was 

16® a 


C. Same as figure 
6A except that 
the room tem¬ 
perature was 
24® C. 
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7. The effect of foot exercise (E) on the temperature 
of feet immersed in ice water (0.5* C.). These re¬ 
sults may be compared with those in figure 5 which 
were obtained on the same subject under similar con¬ 
ditions but in the absence of exercise. The thin 
cellular rubber boot was w’orn. Room temperature 
was 16* C. 

temperature were similar to those previously described. Sufficient 
time was allowed for the establishment of thermal equilibrium be¬ 
tween the feet and water, then the subjects flexed and extended their 
toes as strongly as possible from 40 to 80 times per minute during 
.several periods of about 15 minutes each. Room temperature was 
16° C., and subjects wore the thin boots. The procedure was fountl 
to be effective in elevating the temperature of feet under these 
conditions (fig. 7). 




8. Swelling (percent) 
and temperature 
( " C.) of feet while 
wearing stockings 
impregnated wirh 
petrolatum. Room 
temperature was 
16° C., water tem¬ 
perature, 0.5* C. 
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Value of petrolatum. — A. few experiments were performed in which 
feet were encased in knitted woolen stockings impregnated with 
j>etrolatum. This was done because it has been contended (7) that 
oils and greases possess special protective value against wet cold. The 
tests were made under cold conditions (room temperature, 16° C.) 
with the feet immersed 20 cm. deep in water at 0.5° C. Swelling pro¬ 
ceeded twice as rapidly (fig. 8) as in the experiments in which the 
thin boots were worn. Feet were extremely cold and very painful. 
One subject became nauseated, possibly because of pain. The results 
of these tests suggest that petrolatum does not afford any great protec¬ 
tion to feet immersed in cold water. 

C03IMENT 

One purpose of the present study was to determine the extent to 
which feet immersed in ice water can be protected by insulation when 
other conditions are extremely unfavorable. The subjects sat at rest 
.•ind wore insuflicient clothing to keep warm. Although impractically 
large quantities of insulation are required to protect feet indefinitely 
under such conditions, protec'tion for a day or more can be achieved 
by relatively little insulation; for example, the thin cellular rubber 
boot used in this study. It should be pointed out that the same degree 
of protection can be achieved with an equivalent amount of ordinary 
footgear, provided rubber boots or overshoes are w'orn to prevent the 
insulation from becoming wet. 

Thi.s study has also shown that feet can be kept much warmer when 
the body as a whole is kept warm and when feet are exercised. These 
measures should prolong considerably the duration of exposure that 
can be tolerated without damage to feet. Measures designed to pro¬ 
mote lymphatic and venous flow have been recommended for prevent¬ 
ing foot damage by cold (5). These include avoiding pressure on 
extremities, moving about to aid circulation, and keeping feet elevated 
as much as possible in situations where body movement is restricted. 
Tlie experimental technic employed in this study was not appropriate 
tor evaluating these measures; however it is fairly certain that they 
are l>eneficial. 


CONCLUSIONS 

1. Hyperemia, swelling, and pain occur quickly in feet maintained 
at temperatures below 12° to 14° C.; however, serious injuiy (immer¬ 
sion foot) does not occur rapidly at temperatures near the u])per 
limit of this range. Feet maintained at an average temperature of 
12° C. for 30 hours recovered quickly. 

2. A thin layer (6.5 mm.) of go<»d insulating material (heat con- 
liuctivity, 0.00015 caI./°C./cm./cm.Vsec.) maintains feet immersed in 
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ice water (0.6° C.) at a temperature (from 12° to 14° C.) at which 
immersion foot does not occur rapidly. However very large quantities 
of insulation are necessary to keep feet above the temperature at 
which immersion foot may occur if exposure is sufficiently prolonged. 
These observations were made on subjects sitting in the cold with legs 
dependent. 

3. Keeping the body warm aids greatly in keeping the feet warm. 
When the body as a whole was kept comfortable, feet encased in the 
insulation described above, and immersed in water at 0,5° C,, remained 
much of the time above the temperature at which injury by cold 
occurs. 

4. Exercising the feet should be of value in preventing immei-sion 
foot, since exercise elevates foot temperature and facilitates lymphatic 
and venous flow. 

5. Petrolatum does not appear to afford any great protection to feet 
immersed in cold water. 
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STUDY OF 100 CASES OF ABDOMINAL PAIN 
IN SERVICE WOMEN 


BARNES GILLESPIE 
Lieutenant (MC) U. S. N. R. 

Approximately 25 peirent of the total admissions to the Waves’ 
surgical service of this hospital are the result of acute pain in the 
right lower quadrant of the abdomen. This is an analysis of 100 
such patients admitted over a 4-month period. 

The differential diagnosis of acute pain in the right lower quad¬ 
rant of the abdomen is more difficult in the female than in the male, 
due in large part to the changes which occur in the female repro¬ 
ductive organs with each menstrual cycle. It is well known that nor¬ 
mal physiologic changes in the ovary may give rise to symptoms in 
the lower abdomen. When these symptoms are present in the right 
lower quadrant, many young women seek medical consultation, with 
the fear, and sometimes firm belief, that they have acute appendicitis. 
Aware of the many atypical modes of onset of acute appendicitis, the 
dispensary medical officer is fully justified in requesting that the 
patient be observed in a hospital equipped for emergency surgery, 
until a diagnosis is established. 

The first and most difficult responsibility of the surgeon is to de¬ 
termine either that an acute surgical emergency exists, or that it 
does not exist. It is hoped that an analysis and discussion of the 
cases seen here may be helpful. 

At the time of discharge, the following facts were recorded for 
each case; (1) Admitting diagnosis; (2) age and length of time in 
the service; (3) location and duration of the pain; (4) presence of 
nau^«a or vomiting; (5) diarrhea, or constipation, or any urinary 
symptoms; (6) menstrual history, with date of onset of the previous 
menstrual period; (7) white blood cell count, percentage of polymor¬ 
phonuclear leukocytes, the erythrocyte sedimentation rate, urinalysis, 
and any roentgenographs taken; (8) operation if performed and 
pathologic changes found both in the operating room and in the 
laboratory; (9) disposition of the case and number of days in the 
hospital: and (10) discharge diagnosis. 

Twenty-eight of the 100 patients were operated upon. The ac¬ 
companying tables and charts summarize the various findings. 

672823°—46-2 I 79 
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Admitting diagnosis: 

D. U., appendicitis, acute_ 66 

D. U., abdominal pain_ 7 

D. U., pelvic inflammatory disease- 4 

D. U., surgical observation_ 2 

D. U., medical observation_ 2 

D. U., gastro-enterltls_ 2 

D. U., appendicitis, subacute_ 1 

- 84 

Appendicitis, acute- 7 

Appendicitis, chronic- 7 

Qastro-enterltis, acute_ 1 

Salpingitis, chronic_ 1 

— 16 

Total_100 


It is noteworthy that 84 percent were admitted with diagnosis un¬ 
determined, and 66 percent with diagnosis undetermined, appendicitis, 
acute. Cases of infected abortion were not included in this series. 
There were no cases of ectopic pregnancy or stone in the urinary tract 
admitted during this time. Either of these diseases may give pain 
in the right lower quadrant of the abdomen and should be considered 
in a discussion of the differential diagnosis. 

The age group here is probably representative of an over-all age 
group for the Waves. Eighty-seven of the patients were between 
the ages of 20 and 24, and 13 of them were over 24 years. Thirty-nine 
of them had been in service less than 9 months, and 61 of them over 
9 months. 

A total of 78 percent of the patients had either nausea or vomiting, 
or both. This common symptom seems to depend very much on 
the individual. It is noted that 67 percent of these patients gave a 
history of regular bowel movements. 


Nau$ea and vomiting 


Nausea alone_ 38 

Vomiting alone_ 2 

Nausea and vomiting- 38 

No nausea or vomiting_ 22 


Total_ 100 


Diarrhea_ 17 

Constipation- 16 

Regular bowel movements_ 67 


Segmented forms 


Under 80 percent- 65 

Over 80 percent_ 35 

Total_ 100 


Roentgenographs taken 


G. I. series_ 4 

Barium enema_ 8 

Chest_ 1 


13 


Total_ 100 

- Total_ 
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Leukocyte count 

Below 10,000_ 

lafWO to 15,000_ 

15,000 to 20,000_ 


Over 20,000_ 8 

39 - 

29 Total_ 100 


24 


Many of the patients not operated on had a high leukocyte count 
with an accompanying shift in the differential count. Eighteen of 
the 28 patients operated upon had white blood cell counts over 10,000. 
In only 9 of these was an acutely inflamed appendix found. However 
in these 9 the leukocyte count was elevated in each, ranging from 13,400 
to 27,800. 

The erythrocyte sedimentation rate in general was in proportion to 
the amount of inflammation found at operation. However this was 
not a constant finding. In one case of proved acute appendicitis, the 
sedimentation rate was normal, and in three operative cases in which 
no acute inflammation was found, the sedimentation rate was elevated. 
A wide variation was found in the cases which subsided with con¬ 
servative treatment. Roentgenographs were usually taken when the 
symptoms persisted for as long as a week. In cases of suspected 
chronic appendicitis, a barium enema x-ray study was requested. 


Operations 


Not operated upon_ 72 

Operated upon- 28 

Total_ 100 


Findings 


Appendicitis, acute_ 9 

Appendicitis, subacute_ ir> 

Ruptured foliicle of ovary_ 3 

Ovarian cyst on twisted pedicle_ 1 


Emergency operation_ 18 Total- 28 

Elective operation_ 10 


Total_ 28 


It is noted that 28 of the 100 patients were operated on, 18 as 
emergencies and 10 as elective cases. The primary diagnosis in all 
cases was either acute or chronic appendicitis. An acute appendicitis 
was found in only 9 of these. In one case the appendix had perforated, 
but there was only local peritonitis. The pathologic findings recorded 
here include both the operative and laboratory findings. Pathologic 
changes to account for the patient’s symptoms were found in the 
appendix in 9 instances and in the ovary in 4. 

It is difficult to find a perfectly normal appendix. Some histologic 
evidence of subacute or chronic inflammation can be found in almost 
every appendix in a person past the age of adolescence. It is doubtful 
that the amount of inflammation found in many of these 14 cases 
diagnosed as subacute and chronic appendicitis was the cause of the 
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acute pain which brought the patient to the hospital. However all 
of these patients left the hospital symptom free. 


Discharge diagnosis: 

Cyst, ruptured ovarian- 30 

Gustro-enteritis, acute- 21 

Appendicitis, acute_ 17 

Appendicitis, chronic_ 0 

('onstipatlon_ 8 

Dysmenorrhea_ 6 

Gastritis, acute_ 4 

Salpingitis, acute- 4 

Salpingitis, chronic_ 1 


Total_ 100 


It is difficult to e.stablish a discharge diagnosis for those patients 
who recover immediately with rest in bed. Thirty patients were 
discharged with the diagnosis of a ruptured ovarian cyst or follicle, 
21 with gastro-enteritis; 8 of the cases were definitely on a basis of 
constipation, and 6 patients had a dysmenorrhea. No one can know 
how many of these patients had appendicitis which subsided with con¬ 
servative treatment. It is contended that this depends on whether or 
not there is an obstructive mechanism present, either in the lumen or 
in the wall of the appendix. 

It has been stated that 70 percent of cases of appendicitis will sub¬ 
side with conservative treatment. This would be a difficult figure to 



Figure 1. 
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prove. Cases of appendicitis do subside, undoubtedly, to produce the 
fibrosis, adhesions and obliteration of the lumen often found at opera¬ 
tion. We do not know how much pain can have its origin in an obliter¬ 
ated ap{>endix. fibrosis in the wall of the appendix, or adhesions bind¬ 
ing the appendix to the bowel or to the parietal peritoneum. Probably 
most of the pain is from adhesions, although many have extensive 
adhesions in other parts of the abdomen without suffering unduly. 
Possibly interference with mobility of the cecum is a large factor. 

Figure 1 shows the relation of the day of onset of pain to the first 
day of the last menstrual period. The physiologic changes in the 
ovary during the menstrual cycle are shown diagrammatically. The 
greatest number of patients had the onset of their pain in the mid¬ 
period from the thirteenth to the eighteenth day. The rise had been 
expected both during and just prior to menstruation. Ninety-two of 
tliese patients gave a history of having normal menstnial periods. 
Many, however, varied a few days in the length of the cycle. 

Frequently patients have given a history of having mild pain in 
the lower abdomen each month in the midperiod; this is known as 
mittehchmerz. It is not known whether this pain is due to rupture 
in the ovary, or (more probably) to irritation of the peritoneum from 
the follicle fluid and a small amount of bleeding. In two of these 
cases in which a ruptured follicle was found in the ovary at operation, 
the onset of pain was on the sixteenth day of the menstrual cycle, 
and in the third case on the twenty-fifth day. In the fourth case, 
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that of rupture of a small corpus luteum cyst, the day of onset of pain 
was on the twenty-sixth day of the cycle. 

Figure 2 shows the number of days each patient was in the hospital. 
It is noted that 41 of these patients were in the hospital less than 9 
days. This represents the group of cases which subsided spontane¬ 
ously with very little or no treatment. In a goodly number of these 
cases, all symptoms had subsided by the morning after admission; 
however it was necessary to keep these patients in the hospital from 
4 to G days longer. Most of the patients having routine appendecto¬ 
mies are discharged to duty about 1 month after operation; this 
includes 10 days in the hospital and 2-week leave. 

In a follow-up of these 100 patients, which covers a period of from 
4 to 8 months, only 3 of these patients have returned to the hospital. 
One had persistent symptoms referred to the right lower abdominal 
quadrant. An obliterated, fibrosed appendix was removed, with com¬ 
plete relief of the patient’s symptoms. The second patient returned 
with the same symptoms. An exploratory operation was done and a 
relatively normal appendix removed. She had relief of symptoms 
after the operation, but after returning from 2-week leave, the symp¬ 
toms recurred. The third patient, who had an acutely inflamed ap¬ 
pendix at operation, and had a smooth postoperative course, developed 
hysteria, and it was necessary to discharge her from the service. 

There was a minor wound infection in a patient whose appendix 
had perforated shortly before operation; otherwise there were no 
complications of a serious nature which prolonged hospitalization 
in the 28 operative cases studied. In 15 of these 28 cases no pathosis 
of an emergency nature was found. In the four patients with rup¬ 
ture of an ovarian cyst or follicle no striking differentiating points 
can be maintained. The duration of their pain is similar to that 
occurring in patients with acute appendicitis. The white blood cell 
count ranged from normal to 20,0(X), with a shift in the differential. 
Three patients experienced both nausea and vomiting; however 2 of 
them gave a history of diarrhea, as compared to 1 of the 9 patients 
with acute appendicitis. This might be significant but difficult 
to explain. 

CX)NCLU8ION8 

From a study of 100 young women with acute pain in the right lower 
quadrant of the abdomen certain conclusions may be drawn: 

1. Only nine of these patients had an acutely inflamed appendix at 
operation. It can be assumed that many of these patients were hav¬ 
ing symptoms from relatively normal physiologic changes in the 
ovaries. A more careful evaluation relative to menstrual history and 
previous pain in the midperiod prior to admission might serve to 
reduce the numl)er admitted. 
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2. In this series of cases an acutely inflamed appendix was always 
associated with a leukocytosis; however, many who recovered spon¬ 
taneously had both a leukocytosis and a shift in the differential count. 
The erythrocyte sedimentation rate was of no value in the differential 
diagnosis. 

3. It is impossible to determine what cases of inflammation of the 
appendix will subside, and many times it is impossible to rule out an 
irreversible inflammatory process in the appendix and establish that 
the disease is of a more benign nature. 

^ 


NEW DRUG FOR MALARIA 

The I. C. L drug M. 3349 has an action In malaria comparable to 
that of quinine and atabrine, the fever due to Plasmodium falciparum 
and P. vivax being promptly controlled and the blood be<*oming 
negative. In quartan infection, however, the effect is relatively poor. 

Of 60 patients with P. vivax infection treated and kept under ob¬ 
servation for a period of several weeks, 18 showed clinical relapse 
after intervals varying from 19 to 56 days, and 7 showed temporary 
recurrence of the parasites in the blood, with no fever. Tims the 
early relapse rate during this period of observation is 30 percent, 
comparabie with that usually seen after P. vivax infection treated 
with quinine or atabrine for a similar period. 

Of 51 patients showing P. falciparum infection and observed for 
several weeks, none showed a relapse of falciparum Infection and 8 
showed a recurrence of fever with P. vivax in the blood; some of these 
are possibly cases of previously undetected mixed Infection, but the 
possibility of fresh infection cannot be ruled out. 

In persons who, apart from the malaria, are healthy and in fairly 
good physical condition, the toxic effects seen after administration 
of the <lrug; i. e., nausea and vomiting, are slight and present no 
great difficulty. In persons with complicating diseases, particularly 
of the respiratory tract, the danger of serious toxic effects seems to 
be greatly increased. In a series of 106 cases among sick destitutes, 5 
deaths were seen. Four of these were in patients with serious com¬ 
plicating diseases, but in these and in the fifth case it appears that the 
drug probably contributed to the causation of death. Toxic effect.s 
were first observed witli the dosage of 0.6 gm. per day us recommended 
by the manufacturers, but they were not eliminated by the reduced 
dosage of 0.4 gm.; in fact, three of the deaths occurred on such a 
dosage. 

The drug is of interest because it is apparently an entirely new 
chemical compound with a powerful antimalarlal action, but in its 
present form its toxicity would appear likely to prevent its general 
UaSc. Possibly some allied chemical compound may be equally or 
more effective and less toxic.—^D as Oupta, B. M. ; I.owp:. J.; and 
Chakravarti, H. : M. 3349 (palubrine) in treatment of human ma¬ 
laria. Indian M. Gaz. 80; 241-245, May 1945. 
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FILARIASIS AMONG WHITE IMMIGRANTS 
IN SAMOA 


EARLE H. WEBSTER 
Lieutenant Commander (MC) U. S. N. R. 

In 1925 Buxton (1) recorded certain observations on the blocxl 
smears of immigrants resident in Samoa for various periods. He 
concluded that “in the third or fourth year after arrival the micro¬ 
filariae may have reached the circulation.” Among 43 Europeans 
(British, French, and Scandinavian) examined in this study, no cir¬ 
culating microfilariae were demonstrated in the blood smears of per¬ 
sons in residence less than 9 years. Buxton’s conclusion was based 
on positive smears found among Chinese plantation laborers in resi¬ 
dence for 3 years. 

Although no data relative to the appearance of clinical filariasis in 
this group were included in the report, it was observed that filarial 
lymphadenitis and centrifugal lymphangitis could occur in white 
immigrants within a few months after their arrival in Samoa. One 
European, experimentally bitten by mosquitoes known to be harboring 
infective microfilariae, developed such a lymphangitis and lympha¬ 
denitis within 5 months. The significance of these observations is 
now apparent. 

Studies of filariasis with reference to service personnel in Samoa 
have been carried out and the disease has been investigated at some 
length among native Samoans. Contrasting disease pictures in these 
two groups have been pointed out (^) {S). The clinical study here¬ 
with reported deals with a third group, European immigrants who 
remain in Samoa for considerable periods. It was undertaken with a 
view toward determining factors associated with the incidence of 
symptoms due to filarial infection, and the long-term course and the 
prognosis of this disease among the members of such a group. 


METHODS 

Case histories, with emphasis on pertinent facts relative to filarial 
infection, were obtained by personal interview with 80 white immi¬ 
grants in residence in Samoa for 10 years or longer. An arbitrary 
minimum of 10 years was selected in order to insure the inclusion in 
the series of a substantial number of positive smears, and to make 
|X)ssible an evaluation of the long-term progress of the disease among 
the members of the group. 
isc> 
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^Vhite immigrants in the area, working in a civilian capacity, for 
the most part in nonarduous occupations, do not usually develop 
(ilarial symptoms with the rapidity recently observed in military 
personnel under wartime conditions. Since it is evident from pre¬ 
vious studies that blood smears by ordinary technics are not, in gen¬ 
eral, a reliable indication of the clinical course of the disease, no 
attempt was made to obtain blood smears of the persons studied. 
In those instances in which smears had been made, the presence or 
absence of circulating microfilariae appeared unrelated to the clinical 
sym ptomat ology. 

During each interview, a questionnaire was completed by the exam¬ 
iner, covering in detail the following points: Age; years of residence 
and place of residence prior to arrival; occupation, economic status, 
and locus of activity in Samoa; time of onset, nature, anatomic loca¬ 
tion and clinical course of the initial symptoms; character, number, 
and clinical course of recurrences; current symptoms and signs; nature 
of preventive measures carried out and degree of exposure to the native 
reservoir of infection; personal observations of the patient concerning 
filariasis among immigrants; and laboratory data when available. 
In connection with the latter, several persons whose blood smears were 
examined by Buxton in 1924 and 1925 are included in the pre.sent 
group. 

Certain objections to this method of survey are apparent. It is 
realized that clinical histories are not always accurate, but this factor 
is considered of less consequence than might be supposed because of 
the lively interest in filariasis in this “hyperendemic” area, a willing¬ 
ness to cooperate displayed without exception by all persons inter¬ 
viewed, and a consequent profusion of detail relating to individual 
experiences with the disease. Physical examination was carried out 
in cases of elephantiasis, and additional histories were obtained to 
rule out other pathologic conditions. 

The group studied comprises approximately 75 percent of white 
Europeans who, at the present time, have lived continuously more 
than a decade in the area, and is therefore considered a representative 
group. 

RESULTS 

The persons studied were white men and women who, either by 
choice or necessity, had spent a substantial portion of their adult 
life in the Samoan area, the mean age on arrival being 28.7 years 
and the average duration of residence 26 years. Five persons with 
positive histories and six with negative histories had spent periods 
of from 2 to 15 years in other filarial endemic areas, notably Fiji, 
New Guinea, the New Hebrides, and Tonga. One had had a single 
episode of filarial lymphangitis in Tonga prior to arrival in the 
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Samoan area. The majority had previously resided in a temperate, 
nonfilarial area. 

It is thus apparent that the group was, on the whole, not exposed 
to filarial infection until late in the third decade of life, and that 
exposure continued, on the average, for more than a quarter of a 
century. This exposure, however, was received under circumstances 
unattended by the stress of military operations, and in most instances 
without the necessity for strenuous physical effort which appears to 
be associated with increase of symptoms (S). Service personnel, on 
the other hand, following the outbreak of the recent war, were ex¬ 
posed to heavy inoculation over short periods of time, under living 
and working conditions quite unlike those experienced by this group. 
The average age of servicemen on arrival was comparable but slightly 
lower (21.8 years in one of the early series (4))j whereas the native 
population ordinarily receives initial contact with filariasis during 
infancy. 

The case histories, with respect to symptoms or signs of filariasis, 
group themselves as follows; 


Table 1. —Symptoms and signs of filariasis 



Negative 

Positive 

Total 

Male - .-... . .._ — 

27 

27 

54 

Female...-.... 

15 

11 

26 




Occupationally it was possible to classify all those studied into four 
general groups: Trader, planter, missionary, and professional-cleri¬ 
cal, the latter including office workers, government officials, managers, 
and the like. 

The relation of occupational group to incidence of filarial symptoms 
is shown in the accompanying graph. 

Differences in incidence of symptoms among these occupational 
groups is considered significant and is explained as follows. Opera¬ 
tors of trading stations live and work in native village areas where 
infected vectors are most numerous. In addition the mosquito con¬ 
trol measures taken by traders were found to be of the most casual 
nature. Plantations are isolated from village areas but ordinarily in¬ 
clude quarters for native labor within easy vector flight range of the 
planter’s dwelling. Missionary personnel usually reside in or near 
native quartei-s. In addition their work not infrequently involves 
trips about the islands, during which time they are in constant contact 
with the native reservoir of infection. It may be added that church 
meetings held in early morning and late afternoon inside unscreened 
buildings offer ideal feeding grounds for aedes mosquitoes. 
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OccupatiODal groups. 


The professional-clerical worker group, showing the lowest per¬ 
centage of positive histories, is also the group in which mosquito con¬ 
trol measures and isolation from the native reservoir were found to be 
at a maximum. None of the persons interviewed was engaged in oc¬ 
cupations involving strenuous manual labor. 

Among those with positive histories, the appearance of initial 
symptoms occurred, on the average, after 7.6 years’ residence in the 
area, the mean for males being 6.4 years, for females 10.3 years. It 
is not possible to draw valid conclusions from these figures regarding 
the influence of sex upon incidence, although it appeared that in gen¬ 
eral the women of the group, with the possible exception of mis¬ 
sionaries, were less exposed to infection than the men, chiefly because 
of their daily living habits. 

Initial symptoms of retrograde lymphangitis and swelling, with or 
without abscess, appeared in the upper extremity in 30 instances and 
in the lower extremity in seven. Only one person noted orchitis as a 
presenting symptom, although seven of the males gave a history of 
subsequent orchitis and funiculitis. All except one of the latter had. 
while in Samoa, undergone surgery for “hydrocele” which may or may 
not have been on a filarial basis. 

The record of recurrent bouts of illness attributed to filarial infec¬ 
tion proved most interesting and rather illuminating. It was not at 
all uncommon to elicit information to the effect that the patient had 
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had typical filarial lymphangitis with painful swelling of an extrem¬ 
ity four or five times a year for many years; such attacks wei-e often 
accompanied by severe rigors, fever, and occasionally by abscess for¬ 
mation in the affected part. Several persons when interviewed were, 
in fact, confined to their beds by acute attacks of mumu * and offered 
an opportunity for observation of the acute disease in various stages. 

In persons who had undergone repeated episodes of filarial lymph¬ 
angitis it was stated that after the age of 50 or 60 the attacks become 
less frequent and less severe. 

In addition to the usual episodes of lymphangitis, lymphadenitis, 
abscess, and so forth, another clinical syndrome was described by thi*ee 
persons. Following exposure to rain and sun, they noted the ap¬ 
pearance of itching blisters and red patches on the trunk or extremi¬ 
ties, or both, together with painful swelling and a red streak pro¬ 
gressing in retrogi*ade fashion down the inner aspect of the arm or 
leg and lasting 4 or 5 days. 

At the time of survey, 23 of the 38 subjects with positive histories 
were free from symptoms referable to filariasis, and although many 
of them had experienced transient swelling of an extremity during 
attacks of lymphangitis, no lasting deformity had resulted. The 
total number of recurrences in relation to the presence of elephantiasis 
is summarized in table 2. 


Table 2. —Recurrence of acute symptoms 


Number of recurrenoea..... 

I-,0 j 

11-20 

21-10 

41-eo 

Over 60 

Without eiephantiasis.. 

17 

2 

2 

2 

0 

With elephantiasis... 

0 

6 

2 

4 

4 


It became evident during the course of this survey that the number 
and frequency of recurrence of acute filariasis are at best only of rough 
prognostic value with reference to the eventual appearance of per¬ 
sistent swelling of appreciable degree. I have examined a number of 
persons with well-substantiated histories of more than a score of 
attacks of typical filarial lymphangitis in the upper extremities, and 
in approximately one-third of these no epitrochlear glands were pal¬ 
pable. It should be added that in this area, where minor bacterial 
infections of extremities are extremely common, the mere presence of 
palpable axillary, inguinal, or epitrochlear glands is of little value 
in the diagnosis of filarial infection without good substantiating 
evidence. 


' Literal translation: Red. Ordinarily refers to filarial lymphangitis, bnt also is used 
loosely in the area to mean elephantiasis and other manifestations of filariasis; e. g., 
mumu afi (mumu which bums), mumu tatanu (internal mumu), mumu a tamaiti (mumu 
of children), and so on. 
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Data relative to the 15 cases of elephantiasis are shown in table 3. 
The column “total recurrences” refers to the number of acute bouts 
of illness experienced during the course of the disease since onset. It 
was not feasible to classify acute symptoms exactly according to ex¬ 
tremities or parts affected, since in many instances multiple extremities 
were involved, and constitutional symptoms such as chills and fever 
were also present. 

Table 3. — Ca^en with persistent lymphatic stasis 


Sex 

Age 

Years in 
residence 

Occup. 

group* 

Years in 
residence 
at onset 

Total 

recur¬ 

rences 

Elephantiasis 

Female. 

76 

53 

M 

14 

70-80 

Moderate, both legs. 

Moderate, left leg. 

Slight, left forearm. 

Do. 

74 

52 

M 

2 

50-60 

Do.-. 

52 

21 

P 

5 

15-20 

Do.-. 

63 

35 

P 

12 

20-:« 

Moderate, right leg and left arm. 
Slight, right forearm. 

Slight, left ankle. 

Mile __ 

64 

39 

M 

3 

50-60 

Do.. 

71 

23 

P 

4 

10 

Do . 

67 

39 

P 

2 

50-60 

Moderate, both legs. 

Slight, right leg. 

Wry slight, right upper arm. 
Slight, right arm. 

Moderate, right arm. 

Slight, left ankle and foot. 

Do . 

62 

17 

P 

•• 

15 

Do . 

41 

15 

P 

6 

12 

Do .. 

76 

53 

P 

3 

20 

Do . 

61 

34 

P 

3 

30-35 

Do . 

57 

32 

T 

3 

100 

Do . 

67 

28 

T 

4 

50^ 

Moderate, left leg. 

Do. 

57 

36 

T 

7 

60-70 

Do. 

Do. 

78 

50 

T 

15 

100 

Severe, all extremities. 




*M: missioDBry, P: pUmter, T: trader. months. 


The group showing elephantiasis comprises 18 percent of the total 
number studied. Seven of the cases were minimal and caused no 
impairment of fimction; seven were of moderate severity and caused 
obvious deformity and corresponding inconvenience to the patient. 
Only one case was of such severity as to approximate textbook descrip¬ 
tions of elephantiasis. 

From table 3 it is evident that permanent swelling of filarial origin 
in the group studied is a disease of advanced age (mean age 64.3 
years), and follows prolonged exposure (mean exposure 35.1 years), 
with numerous recurrences of the acute manifestations of filariasis. 
It is, however, equally clear that the appearance of permanent lym¬ 
phatic obstruction bears no simple relationship to the degree or dura¬ 
tion of exposure or to the number of acute manifestations, which can 
perhaps be considered as periodic imbalances in the host-parasite rela¬ 
tionship and which in many instances are of an allergic nature (5). 

On the basis of the patients considered in this survey, it appears 
that when previously uninfected adults are exposed to filarial infec¬ 
tion, there follows a symptom-free period of variable duration, de¬ 
pending upon the quantitative degree of infection and the response 
of the host to the parasite (6). In certain individuals (47 percent 
of this series), symptoms such as lymphangitis and lymphadenitis, 
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with transient swelling of aflPected parts, then occur. Repeated acute 
episodes of this kind may occur without causing permanent damage. 
In some persons, however, who are subjected to repeated reinfection 
and who perhaps offer less effective resistance to the parasite, swelling 
of an extremity recedes less following each acute episode, and eventu¬ 
ally progresses to an irreversible stage of anatomic and physiologic 
change. 

Four of the 11 males showing enlargement of extremities had ex¬ 
perienced genital involvement during the course of the disease, and 
three had had local operation for hydrocele, but had no current genital 
symptoms. The rather low incidence of genital involvement in the 
group, compared with that seen in some groups of service personnel 
(6), may be due in part to the fact that such symptoms are apt to be 
viewed with alarm and therefore are cause for withdrawal from the 
area if feasible. 

The incidence of elephantiasis in the group as a whole is not low, 
but it should be kept in mind that these individuals received their 
exposure, for the most part, in a period during which the epidemiology 
of the disease was obscure, and mosquito control in a majority of 
instances was limited to the use of a sleeping net, which, of course, is 
ineffective against the vector. The absence of appreciable elephan¬ 
tiasis in the professional-clerical occupational group, which on the 
whole received least contact with the native reservoir of infection, 
seems significant. The widespread interest in filariasis occasioned by 
the recent war should lead to more effective preventive measures, 
particularly with respect to elimination of the reservoir of infection 
and eradication of the vector, perhaps to specific therapeutic agents, 
and in any case to a more favorable prognosis among white immigrants 
in the area. 
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IN THE CARIBBEAN AREA 
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and 
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It has been stated (i) in a study of filariasis occurring in military 
forces in the Samoan group of Pacific Islands that “several thousand 
thick and thin smears taken at various intervals during both day 
and night hours have proved to be negative for microfilariae.” Even 
massive concentration methods have failed to demonstrate micro¬ 
filariae in the peripheral blood of U. S. Navy and Marine personnel 
who present definite filarial signs and symptoms. The findings of 
microfilariae in the smears of noctural blood samples of nine Naval 
personnel, who were devoid of signs or symptoms of disease, stim¬ 
ulated a review of the relationship of microfilariae to filarial disease. 

The patients were nine Negroes, between 19 and 29 years of age, 
who were sent to a Naval dispensary in the Caribbean area for ex¬ 
amination for the possibility of filarial infection. All had served at 
least 1 year as steward’s mates in the U. S. Navy. They were natives 
of St. Croix in the Virgin Islands. Filariasis has been known to 
exist in these islands since 1844 and is believed to have been brought 
there by immigrating Negro slaves. It is estimated {3) that 40 to 50 
percent of the natives of that area have filarial infection. 

Interrogation as to signs or symptoms of lymphangitis, lymphaden¬ 
itis, elephantiasis, abscess, scrotal involvement, lymph varix, and 
abdominal or testicular disease, revealed no positive history. None 
of the patients knew of the term filariasis, though all had seen ex¬ 
amples of elephantiasis. Family history was uncertain but no gross 
elephantiasis was admitted as occurring among relatives. 

Physical examinations were completely negative in all except one 
patient, in whom a few pea-size nodes were present in the left in¬ 
guinal region. These nodes were no larger than those occasionally 
discovered in routine examination in nontropical countries. 

Erythrocytic and total leukocytic counts were within normal limits. 
In the five differential counts performed no significant increase in 
eosinophils was noted, and the lymphocyte percentages were .38, 42, 
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42, 45, and 46. O’Connor and Hulse (3) found a lymphocytosis in 
seven patients with asymptomatic microfilariemia. Bl(K)d Kahn and 
urine tests were nejrative. Temperature, pulse, respiration, and blood 
pressure were all within normal limits. 

Both the unstained wet and the stained thick and thin smears for 
microfilariae were done on fresh blood samples. Giemsa and Wright 
stains were employed. The Knott blood concentration technic and 
a modification of it were used. All patients showed microfilariae 
in many blood smears. The microfilariae (figs. 1 and 2) were 
sheathed, the caudal cells did not extend into the tip of the tail, and 
the neural commissure and excretory pore were in the position char¬ 
acteristic of Wuchereria bancrofti.^ Positive findings were obtained 



in blood samples drawn during the hour from 2600-2400. Blood 
specimens taken at 1000, 1200, 1400, and 1800 were negative. Con¬ 
centrated sediment of urine collected at the same time as the positive 
blood samples did not reveal the parasite. 

Subsequent to the finding of microfilariae the patients were given 
medical di.scharge from the service. 

Technic .—Fresh unstained blood smears did not reveal the para¬ 
site in any of our cases. Routine thin smears stained with Wright 


* We are intU'hted to Dr. Ernest C. Fnnat. Professor of Pnrasitolopy, Tnlane University 
of Lonfslann School of Medicine, for his kindness In viewinp the slides and confirmlnj: 
the dia;;nosis of Wuchereria liancrofti microfilariae, and to Mr. R. B. Varian. Department of 
Anatomy, University of Pennsylvania School of Medicine, f(»r the photomicrojrraphs. 
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2. Microfilaria (Wuchereria haiicrofti) In tiiick smear. X 1,100. 


.stain showed the parasites in five cases. Thick blood .snieai*s taken 
between 2300 and 2400, and stained with Gienisa stain as for malarial 
j)arasites, revealed the microfilaria in seven cases, including the five 
positive by thin smear. Using a modification of Knott’s concentra¬ 
tion technic, 2 cc. of venous blood taken from 2300 to 2400 were placed 
in a centrifuge tube with 10 cc. of 2-percent formalin solution and 
the tube was centrifuged at 2,000 revolutions per minute for 5 minutes. 
Smears were made of the sediment and stained with Giemsa or Wright 
stain. Blood from two patients stated to have been negative when 
examined by other methods, showed microfilariae repeatedly when 
the concentration technic was used. This latter method consistently 
demonstrated microfilariae in single blood examinations, whereas 
other methods required multiple examinations before a positive slide 
was found. 

These findings are consistent with the general experience that the 
concentration technic yields a higher percentage of positive smears 
than does the thick or thin smear alone. Knott ( 4 )^ in a study in 
Puerto Rico, found a general incidence of microfilariae of about 40 
to 50 percent in adults by use of concentration methods. Other 
studies in the same areas by routine smears .showed a general inci¬ 
dence of from 10 to 30 percent { 2 ). 

The disease filariasis had been recognized by the ancient Hindus 
and Persians, but microfilariae—the larval form of the filarial nema¬ 
tode Wuchereria bancrofti believed to be the cause of the disease— 
were fir.st described by Demarquay (1803) in Paris who saw them in 
the hydrocele fluid of a patient. In 1805 Wucherer (Brazil) demon- 
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strated their |)resence in chylous urine. Lewis in India (1872) was 
the first to describe the microfilariae in the peripheral blood and 
lymph. The adult female worm was first described by Bancroft 
(1876). Manson (1878) showed that the mosquito Culex fatigans 
was the intermediate host, and first reported on the nocturnal periodi¬ 
city of microfilariae. 

Manson-Bahr (1912) in his studies in the Fiji Islands showed that 
the aedes mosquito was an important vector in tJiat locality and that 
there was no noctural periodicity to the microfilariae in the blood of 
the natives. In 1927 Brug described a similar yet separate species of 
nematode, Wuchereria malayi, that is more common in the Pacific area. 
Since then it has been almost universally accepted that there is a causal 
relationship between the disease filariasis and the presence of Wucher¬ 
eria bancrofti or Wuchereria malayi. 

Life cycle in the hvman .—Relatively little is known of the life cycle 
of microfilariae in humans as compared to the well-known develop¬ 
ment in mosquitoes. For although symptoms of the disease may ap¬ 
pear in persons from nontropical regions within a few months after 
arrival in a filarial district (7), it is believed that it takes about 1 
year after a successful inoculation for microfilariae to appear in the 
peripheral blood {5). In corroboration of this belief Anderson (S) 
reports a case of microfilariemia in a 14-month-old child. The micro¬ 
filaria of Wuchereria malayi has been reported (5) as occurring in the 
blood of a child under 1 year of age. This necessary period of de¬ 
velopment may explain the negative blood smears in the Samoan 
group. 

The duration of the life of the larva once it reaches the blood stream 
has also led to much speculation. Myers believed that the life of the 
parasite was measured in hours, Sonsino in days, and Bancroft in 
months, according to Rao (JO). This last author studied 2 patients 
with microfilariemia in each of whom a single cyst was believed to 
contain the adult worms giving rise to the blood stream larvae. Exci¬ 
sion of both cysts was performed and repeated blood smears were 
examined. In one patient microfilariae persisted in the blood stream 
for 70 days and in the other the larvae disappeared between the second 
and third months after excision of the cysts containing the adult 
worms. Only negative smears were obtained in both patients there¬ 
after. Knott transfused a noninfected patient with microfilariae 
(Wuchereria bancrofti) and was able to recover viable organisms from 
the patient for 14 days (77). Microfilariae can be kept alive in the 
laboratory outside of human or mosquito hosts for 4 to 6 weeks (JO). 


COMMENT 

One of the perplexing aspects of tlie disease filariasis is the often 
demonstrated presence of microfilariae in the peripheral blood of 
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tropical natives who show no signs and have no symptoms of the 
disease (as in our cases), and the absence of microfilariae in patients 
with filarial symptoms (Samoan cases). Naturally the question has 
arisen as to whether the larval form found in the blood stream is 
a disease-producing agent, a saprophyte, or a true indicator of the 
presence of the adult worm in the human tissues. 

In the Philippine Islands, where 15 to 20 percent of the inhabitants 
show microfilariae in-the blood stream, it is rare to observe symptoms 
or signs of the disease. In Puerto Rico, Hoffman et al. {12) exam¬ 
ined 4,590 natives and found evidence of filarial infection in 483, Of 
these, 208 had clinical manifestations of filariasis and 275 had micro¬ 
filariae in the peripheral blood. Only 14 had both demonstrable 
microfilariae and clinical manifestations. Iyengar {13) reported on 
the blood smears of 31,005 persons in Trivandrum, India, and con¬ 
cluded that the incidence of positive blood smears for microfilariae 
among the various manifestations of the disease varied inversely 
with the duration and severity of the disease. Deserving comment 
is the variation in clinical signs of filariasis from country to country. 
Elephantiasis is very prevalent in Georgetown, British Guiana, com¬ 
mon throughout the tropics, yet rare in Saigon. Hydrocele is excep¬ 
tionally common in Puerto Rico, yet of minor significance in certain 
sections of India. Chyluria and lymph varix are very common in 
Allahabad, but rare in the rest of the filarial world. Regions of the 
same country and even regions of the same city differ considerably in 
clinical signs and symptoms of what is presumed to be the same 
disease (74)- 

Because of these seeming discrepancies there has been postulated an 
important role for bacteria as the causative agent in the filarial syn¬ 
dromes of an inflammatory nature. Acute lymphangitis, lymphan- 
gitis-elephantoid fever, and abscess formation associated with filariasis 
have been ascribed to pyogenic infection, especially by the beta hemo¬ 
lytic streptococci {16) {16). McKinley {17) was unable to substan¬ 
tiate these claims in a careful bacteriologic study of 48 cases of acute 
lymphangitis. Lymph node biopsies by Zuckerman and Hibbard {18) 
in early filariasis in the Samoan service cases revealed no histologir 
evidence that bacteria were responsible for the lymphangitis. O'Con¬ 
nor from his studies in Puerto Rico believes that the parasite, or the 
toxic byproducts of its degeneration, per se, may give rise to the in¬ 
flammatory reactions of the disease although he admits that in chronic 
cases secondary infection may play a part. 

The relationship of microfilariae to the obstructive phenomenon 
of the disease is of note. Anderson {8) found in British Guiana that 
of 434 patients with elephantiasis only 42 (9.6 percent) showed micro¬ 
filariae in blood smears. Iyengar’s {19) study of more than 4,000 
people, including over 500 cases of elephantiasis, demonstrated an 


Digitized by 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 



198 


NAVAL MEDICAL BULLETIN 


[VOL, 46, NO. 2 


incidence of microfilariemia three times as great in persons without 
clinical evidence of filariasis as in those with elephantiasis. Acton 
and Kao {H) found an incidence of microfilariae of 14.7 percent in 
an asymptomatic group in India, but in this area those with ele¬ 
phantiasis showed an incidence of only 5.7 percent. O’Connor studies 
showed similar results. Because of this lack of any clear-cut causal 
relationship between blood stream microfilariae and elephantiasis, 
it has been postulated that the adult worms or microfilariae grow¬ 
ing in the lymphatics plug up these channels, cannot reach the 
blood stream, and thereby give rise to obstruction and subsequently 
to filarial signs. However from a study of 14 cases of elephantiasis 
that came to autopsV, Anderson (8) states, unequivocally, “In no 
dissection of elephantoid tissue was there ever any evidence of occlusion 
of lymphatic channels by filariae living or dead.” 

The low rates of microfilariemia in the severe obstructive lesions 
and the lack of evidence to show mechanical blocking of lymphatics 
by the parasite would suggest some general reaction on the part of the 
host tissue that causes the destruction of the worms. Because of the 
presence of edema and eosinophils in the acute inflammatory reaction 
about dead or dying worms, it has been postulated that the inflamma¬ 
tion is an allergic reaction to substances released through the process 
of degeneration. Acton and Kao (20) have reported marked urticaria 
in filaria patients, as have others. Although attractive as a hypothesis 
and suggestive pathologically (7) (3) (IS), there has been little 
objective confirmation of the allergy theory. 

In spite of many discrepancies it is generally accepted that there 
exists a causal relationship between the adult worm or its larva and 
the disease filariasis. In 2 reports in which a total of 35,000 people 
were studied, Iyengar (13) (19) found a high positive correlation 
coefficient between the microfilarial rate and filarial signs and symp¬ 
toms. To explain this fact and to correlate it with the varied pattern 
of the disease Acton and Kao (H) have advanced an illuminating 
hypothesis. They found from a study of 6 cities of India (Allahabad, 
Cochin, Puri, Cuttack, Calcutta, Purulia) that these areas could be 
divided into 3 types on the basis of the endemicity of the infection as 
determined by the microfilarial rate (using nonconcentration 
methods). They classified those areas as highly endemic where an 
incidence of 20 percent or over existed, moderately endemic where the 
rate was 10 to 20 percent, and low endemic where the incidence of 
microfilariae was under 10 percent of the population. When such 
groups were studied it was found that each had certain definite char¬ 
acteristics. In a highly endemic area (Cochin) the age of onset of 
microfilariemia was quite young (5 to 10 years); the inflammatory 
lesions of lymphangitis, elephantiasis, and abscess formation were 
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very prevalent; and chyluria or hydrocele was rare. In contrast in 
a low endemic area (Allahabad) the age of onset of microfilariemia 
was much later (18 to 25 years); the most common lesions were 
hydrocele, chyluria, and lymph varix; and elephantiasis of the scro¬ 
tum and extremities was very rare. In the moderately endemic areas 
the age of onset of microfilariemia was midway between the 2 
groups (10 to 15 years), and the lesions were a combination of the 2 
distinct types, with both the hydrocele and chyluria of the low endemic 
{iroup and the elephantiasis of the highly endemic group present in 
the same area. 

Previous studies (21) showed that the optimum temperature and 
humidity for the development of the filarial larva in its intermediary 
host in India, the mosquito Culex fatigans, was a temperature from 
to 90° F., and a relative humidity of 60 percent or over. In the 
highly endemic areas such conditions were present from 6 to 8 months 
of the year, in the moderately endemic areas for 4 or 5 months, and in 
the low endemic areas for only a month or two. Also of importance 
wiis the simultaneous occurrence of the proper conditions—^rainfall 
and appropriate breeding places—for the mosquito vector during the 
optimum period of temperature and humidity. These were generally 
most suitable in the higher endemic areas, and least so in the low 
endemic areas. 

In their interpretation of the characteristic manifestations of the 
disease in India, Acton and Rao stress the anatomy of the lymphatics 
of the lower limbs and pelvis, since most of their cases had these re¬ 
gions affected. The peripheral lymphatics of the lower limbs drain 
into the inguinal glands, which empty into the iliacs (external and 
internal), thence to the common iliac glands, and finally through the 
aortic (lumbar) glands to the thoracic duct. The important factor 
is that the Ijrmphatic drainage of the testicles and scrotum is different 
from that of the extremities, although efferents from both empty into 
the lumbar groups. In a highly endemic region (Cochin) there is 
overwhelming infection, and the severe inflammatory reaction set up 
in the peripheral and inguinal regions results in lymphangitis, lym¬ 
phatic obstruction, and eventually, with repeated acute atbicks, ele¬ 
phantiasis of the lower extremities. In the moderately endemic re¬ 
gions the fewer parasites set up inguinal and peripheral reactions 
which are not so severe and many of the parasites are able to migrate 
farther up the lymphatic vessels to the juxta-aortic group of nodes. 
Inflammatory changes in these nodes affect the lymphatic channels 
draining the scrotal and bladder regions. Thus in the moderately 
involved areas there is .seen chyluria and hydrocele as well as some 
elephantiasis of the lower extremities. In regions of low endemicity 
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very little reaction is set up in the inguinal or peripheral lymphatics 
because of the relatively few parasites. 

Anderson’s work in British Guiana tends in general to corroborate 
Rao’s observations, for there the general rate of microfilariemia is 
high, the age of onset of the infection is early, and the most common 
manifestations are elephantiasis, lymphangitis, and adenitis. Hydro¬ 
cele, lymph scrotum, and chyluria were infrequent. O’Connor’s 
studies in Puerto Rico, where the main lesions are lymphangitis, 
adenitis, elephantiasis, and hydrocele, are consistent with these re¬ 
sults, although the last lesion is at variance with a highly endemic 
area but does occur in moderately endemic areas. In a report (££) 
of 254 cases of chyluria from India it was stated that this manifesta¬ 
tion was confined to low endemic areas. It would seem that Rao’s 
explanation holds true in general, although variations in local con¬ 
ditions, such as temperature, humidity, possible breeding places for 
mosquitoes, amount of contact with carriers, type and infectivity of 
mosquitoes, the occurrence of maximum mosquito breeding rates in 
relation to optimum temperature and humidity, personal sanitation, 
and customs of the country, would greatly influence the rate of acquisi¬ 
tion of microfilariae and subsequently the manifestations of the 
disease. 

Our cases well illustrate what occurs in natives of the tropics so fre¬ 
quently, namely, the repeated infection with filarial parasites in a 
person who may remain entirely normal otherwise as far as examina¬ 
tion can decide. The importance of these people as potential sources 
of infection to others is patent and since there are no drugs known 
at the present time that will destroy the adult worm or the micro¬ 
filariae, they should be discharged from the service in the tropics. 
The examination of natives, from areas-known to be endemic foci of 
the disease, who come into contact with service personnel should 
obviously include examination of blood smears taken at appropriate 
times and by concentration methods for the detection of microfilariae. 

SUMMARY 

Nine natives of the Virgin Islands who were serving as steward’s 
mates in the U. S. Navy were found to have blood smears demon¬ 
strating microfilariae. All were asymptomatic, had negative past 
histories for filarial infection, and no positive signs on physical 
examination. 

The relationship of the presence of microfilariae in the peripheral 
Itlood to filarial signs and symptoms is discussed. The need of efficient 
concentration technics in examining blood for the presence of micro¬ 
filariae is emphasized. 
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PAGET*S DISEASE OF THE NIPPLE 

The Paget cell develops from the normal epithelial cell. It has 
the same structure as the so-called vacuolated cells of carcino¬ 
matous ascites and pleural fluid and the cells of tar cancer. The 
cliunges which characterize the Paget cell are not the product of 
degeneration or of fixation, or a peculiar type of intracellular edema 
or a disturbance of glycogen metabolism or vacuoles. The Paget 
cell is not a misplaced embryonal germ cell or a nevus cell or a 
melanoblast. Whether the Paget cell is, according to L. Savatard 
(1935) and other authors, already a cancer cell is a question which 
cannot be answered satisfactorily, as cells of the tyi^e of Paget 
cells are not specific for Paget’s disease only. The process occurring 
in the Paget cell is a normal response of the epithelial cell toward 
different kinds of animate and inanimate stimuli, among which are 
tar, x-rays, sunlight, viruses and the unknown causes of cancerous 
conditions, psoriasis and lichen planus.— Meibowskt, E., an<l Keys, 
S.: Paget cell; its structure, occurrence and signiflcaru^e. Proc. Roy. 
S<K‘. Med. 38: 495^99, July 1945. 




EYE DAMAGE IN TSUTSUGAMUSHI 

The hemorrhages found in the subconjunctiva and retina probably 
arise from minute areas of vasculitis with damage to vessel wails 
and consequent leakage of blood. In the formation of retinal hem¬ 
orrhages some degree of back pressure is probably also a factor, 
for marked venous engorgement is found in some, and many have 
some degree of back pressure on the retinal veins. The cause of 
this is doubtless the cerebral and meningeal congestion known to 
occur, and the papilledema found in some can be similarly ex¬ 
plained. 

The optic atrophy and the associated loss of the visual periphery 
is interesting and its cause difficult to determine. The rapid and 
fairly complete initial loss, and the extent of recovery favor a toxic 
origin. The shelving nature of the edge of the seeing area suggests 
that some further recovery would have taken place, but, as re¬ 
marked, no change was noted after an Interval of 2 months. 

In considering the optic atrophy, it is Interesting that a consider¬ 
able number of cases of scrub typhus develop a nerve deafness. It is 
odd that this nerve should be singled out, and as In the case of the 
optic nerve, the cause may be a toxic one.— Macarkilt., J. : Some 
ocular complic'ations of scrub typhus. Brit. J. Ophth. 29: 537-540, 
October 1945. 
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ACUTE INFECTIVE JAUNDICE (ACUTE HEPATITIS) 


OCCURRENCE AT A NORTH AFRICAN BASE HOSPITAL 
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Acute infective jaundice as a disease of military significance has 
, achieved increased prominence during the past few years. In the 
Mediterranean area among the British forces (1) it was second in 
importance to malaria and venereal disease. Havens (B) has given 
an account of its occurrence among U. S. Army troops in the Middle 
East, while Willard (3) and Simpson et al. (i) have respectively 
n*iK)rted outbreaks reaching epidemic proportions among U. S. Naval, 
Marine, and Army personnel in the South Pacific theater. Haven.s 
and Willard, as also Cohen (^), have emphasized the long period of 
liospitalization required in the average case, which has made the disease 
an important military problem. 

It is therefore felt that a review of 70 cases, several of which present 
unusual features, occurring during a 15-month period at a North 
.\frican base hospital, would be of interest. 

The patients discussed in this paper were admitted from Naval ves¬ 
sels in northwest African waters or from shore stations and small 
Army posts within a 30-mile radius of the hospital. Fifty-six (8(» 
percent) were Naval personnel divided equally between ship and shore, 
while the remainder were composed of Army patients (12 American 
and 2 British). All of our patients were males of an average age of 
24 years. 

Seaxofiol incidence .—^The accompanying graph shows the seasonal 
fluctuation of our cases, which rose abruptly through October and 
November and reached their highest peak in December 1944, and then 
fell sharply through January and February of 1945, Havens in his 
series (200) noted a somewhat similar distribution, although his 
highest levels were reached in the months of November and January. 
In the South Pacific the disease was reported as most prevalent during 
April and May. 

Clinical course .—^According to the history obtained, the onset in 
the majority of cases was a gradual one. For several days tlie patient 
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continued to carry out his duties although feeling “below par;” then 
anorexia, upper abdominal discomfort, nausea, vomiting, and malaise, 
in the order named, were the most frequent symptoms of which he 
complained. Finally icteric sclera and skin, or pronounced biliuria 
resulted in the patient being referred to the hospital for admission. 
In the remainder the disease began abruptly with chills and fever. 
Insomnia, vertigo, diarrhea, and constipation were relatively infre¬ 
quent symptoms in our series. 

Physical examination on admission revealed all our 70 patients as 
having evidence of clinical icterus. Fever varying from 99° to 102° F. 
was present in 27. Twenty of these exhibited tenderness in the liver 
area on palpation, 15 a large and tender liver, 11 an enlarged liver 
without tenderness, and in 1 case both liver and spleen were palpable. 

Practically all our patients had an uneventful hospital course. 
Those admitted in a febrile state generally had a normal temperature 
within 3 or 4 days following admission. The average patients, prior 
to admission, had been ill 8 days, including 2 days of clinical icterus, 
and were hospitalized for 27 days before being discharged to full duty. 
Usual duration of illness, counting from the day the patient first 
noticed symptoms until discharge date, was 35 days. The mean period 
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of jaundice was 30 days, upper and lower limits being 79 and 11 days. 

In a number of patients, as the icterus index rose and anorexia 
became more pronounced, upper abdominal discomfort was a trouble¬ 
some symptom. However in others the anorexia and gastric distress 
were out of proportion to the degree of jaundice. Pruritus was pres¬ 
ent in only four cases and then in a mild degree, while bradycardia 
was not observed. Vomiting seldom occurred, even at the height of 
the disease. There were no complications in this series. 

Ldboraiory -findings .—^The icterus index was observed routinely. 
In our series it averaged 53 mg. percent, the lowest being 12 and 
the highest 170. The van den Bergh test was performed on a small 
group of patients (17) but yielded no pertinent information. No 
anemia was noted. The average leukocyte count was 6,640, with an 
average mononuclear count of 3 percent. The lowest count was 2,700 
and the highest 11,700, while the mononuclear cells ranged from 1 
percent to 14 percent. 

Biliuria was present in most of the cases. Havens and others have 
emphasized the diagnostic importance of bile in the urine in the pre- 
icteric stage; i. e., when clinical icterus is not present. Transitory 
albuminuria was found in a small number of our cases but appeared 
to be of no significance as to the prognosis. Kahn tests performed on 
42 patients were negative. Liver function tests were not practical 
with the facilities available. 

Treatment .—^Treatment consisted of a high carbohydrate, high 
protein diet with 5 gm. of liver extract orally thrice daily. Although 
the latter caused abdominal distress in a few of the patients, it was 
in the main well tolerated. Intravenous dextrose, 50 cc. o# a 50- 
percent solution or an occasional infusion of 1,000 cc. of 5-percent 
dextrose in saline, was only given in those cases in which severe 
anorexia threatened the patient’s nutrition. A high degree of jaun¬ 
dice in itself was not used as an indication for this procedure. Sev¬ 
eral patients whose icterus index remained below 40 were given 
dextrose intravenously, while others whose readings rose to 80 or 
above maintained a good appetite throughout their hospital stay. 

Patients were kept in bed until the icterus index was 20, and were 
discharged to full duty when it fell below 10. As far as could be 
determined, none of our patients suffered a relapse. Nine patients 
with an icterus reading of 100 or above, and 1 patient with a recur¬ 
rence, were considered to have the disease in such a severe form that 
their convalescence would be longer than 3 months; therefore they 
were evacuated to the United States for further treatment and 
disposition. 
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Differential diagnosis .—Since the patients were admitted in the 
icteric stage, the diagnostic problem for the most part was a simple 
one. However several cases with histories of fulminating onset 
characterized by chills, fever, and pronounced abdominal discomfort 
with tenderness, suggested obstructive jaundice or a possible surgical 
abdominal emergency. The young age of the patient, lack of history 
of gallbladder colic, absence of pruritus and bradycardia, together 
with a low leukocyte count, tended to rule out regurgitation jaundice. 
Elevated icterus index, biliuria, lack of abdominal rigidity, and the 
approximately normal leukocyte and differential counts found in in¬ 
fective jaundice, usually eliminated any surgical consideration. In 
an occasional patient with a history of malaria, that disease was dis¬ 
counted by negative smears and by absence of a palpable spleen or 
splenic tenderness. 

One of the most unusual problems of diagnosis encountered was a 
case of infectious mononucleosis which was characterized clinically 
in the early stage by fever, jaundice, palpable liver, absence of a 
generalized lymph adenopathy, and by an icterus index of 30 which 
receded to normal in 2 weeks. The total leukocyte count was within 
normal limits. However the differential blood smear showed a pre¬ 
dominance of the typical large lymphocytes which characterize the 
disease. Several heterophil antibody tests taken during the course 
of the disease were negative. Three months later a suggestive positive 
heterophil reaction was noted (1:28), and a differential blood smear 
showed the persistence of a relative lymphocytosis. Several control 
agglutinations performed on the infective hepatitis cases were entirely 
negative. 

A second case already diagnosed on the basis of the presence of 
characteristic cells in the differential count and a positive heterophil 
antibody test (1:448), developed clinical jaundice, with a slightly 
palpable liver and spleen on the twenty-sixth day of the disease. The 
icterus index in this patient was fourteen. 

De Vries as cited by Spring (^) has described several cases of this 
entity in which jaundice was one of the first symptoms of the disease. 
Halcrow et al. (7) have mentioned 8 “severe cases” out of their series 
of 202 as having a “latent jaundice” as indicated by positive icteric 
index and van den Bergh reaction. 

The differential diagnosis between acute hepatitis and infectious 
mononucleosis characterized by jaundice can generally be made ac¬ 
curately by examination of the blood smear. A differential count 
showing a relative lymphocytosis (characteristic large lymphocytes) 
would be strongly in favor of the latter disease. A positive heterophil 
antibody test which occurs in approximately 80 percent of the cases 
of infectious mononucleosis is an additional diagnostic aid, although 
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it may not occur till late in the disease. Clinically generalized lymph- 
adenopathy and a palpable spleen also suggest this disorder. 

Recurrence .—Recurrence of epidemic hepatitis is not frequent. 
Witts states that 2 percent of the patients may have a second attack. 
Gordon (8) in his 168 cases had 6 patients with a history of one or 
more previous attacks. One of our patients gave a history of being 
ill with the disease 10 months previously. His second attack was of 
marked severity and necessitated evacuation to the United States. 

Distribution .—In our series there was 1 shore station, with a com¬ 
plement of 1,300, which had 8 cases occurring during the period 
covered by this survey, and which because of the comparatively per¬ 
manent nature of the personnel is worthy of analysis from the view¬ 
point of epidemiology. 

The first patient from this activity was admitted on 3 December 
1943, followed by a second 36 days later, and no further patients with 
acute hepatitis were received during a subsequent 7-month period. 
Then 5 cases occurred during the last 6 months of the study, at average 
intervals of 23 days. Two of these patients were admitted during a 
4-day epidemic of dysentery (shigella), later traced to food handlers, 
and affecting 120 men. The remaining 3 jaundiced patients of this 
group were admitted at intervals of approximately 8, 66, and 30 days. 
Neither of the patients admitted during the dystentery outbreak had 
diarrhea as one of his symptoms, nor did he have a history of having 
had a recent attack of the disease. 

Seven patients were received from another shore activity during 
the period covered by this paper, but because of the transient nature 
of its personnel (receiving station), it was felt that no accurate ob¬ 
servation on causation could be made, and its cases were therefore 
not analyzed. No other shore unit in this area presented similar 
groups meriting study. 

Two ships, each with a moderate complement, had four and three 
cases respectively, with an average of 7 days between the cases of the 
first ship, and a 1-day interval between those of the second. 

There were 18 smaller ships which referred only 1 case each. The 
majority of these vessels were operating in local waters several months 
before and after their respective cases were diagnosed, and any sub- 
jsequent patients with the disease would probably have been referred 
to the hospital for admission. 

Two cases of this series occurred among the hospital staff. One was 
that of a pharmacist’s mate who never had any contact with our 
jaundice patients. The other occurred in a chief laboratory technician 
who performed all the stool examinations for the clinical pathology 
service. 
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Every patient admitted to the hospital with jaundice was placed on 
a separate “jaundice ward.” No special isolation technic was prac¬ 
ticed and personnel working there followed only the ordinary hygienic 
procedure of washing their hands after handling the excretions of the 
patients and before going to meals. 

It is believed by some (5) {&) that a virus is the probable causative 
agent of infective jaundice. The portal of entry may be through the 
upper respiratory passages (11) or via the gastro-intestinal tract 
(JO). Transmission may occur by droplet infection in the pre-icteric 
phase of the disease (10) and possibly by infected intestinal dis¬ 
charges during any stage (P) (10). “Inapparent cases” and “sub- 
icteric cases” are believed by Gowen to be a factor in its spread. Gezon 
has suggested that carriers of the disease may exist. Outbreaks of 
dysentery or gastro-enteritis preceding epidemics of this disease have 
been credited with significance by at least one writer {11), but this 
view has not been shared by others (3) (9). 

Willard has pointed out that some of the predisposing factors 
appeared to be lowered resistance, repeated gastro-enteritis, prolonged 
taking of atabrine, and poor hygiene and sanitation. Sapero and 
Butler {!£) mention combat fatigue and exhaustion. 

The average incubation period has been generally accepted as 30 
days. It has been stated that one of the characteristics of an epidemic 
is a “herald case” (1) which precedes by 2 weeks an explosive outburst. 

No definite principles have been suggested for the control and pre¬ 
vention of infective jaundice. The efficacy of isolation in preventing 
the spread of the disease has been questioned because of the prevalence 
of subclinical cases. 


COMMENT 

Comparison of this series with others reported from the Middle 
East, North Africa, and from the South Pacific area reveals little 
difference in symptoms, physical signs, course, severity, and period 
of hospitalization. 

Dysentery in this area does not seem to be a predisposing factor, 
as an epidemic at a large shore activity was not followed by a great 
increase in cases of recognizable acute hepatitis. 

The seasonal variation in this series, with the greatest incidence 
during the months when flies are not prevalent here, would tend to 
rule out insects as a factor in the spread of the disease. 

The small number of cases (56) occurring among Naval personnel 
in this area over a comparatively long period (15 months), when large 
gi'oups of men were being concentrated for major amphibious opera¬ 
tions, suggests that good hygiene and sanitation played a large role 
in keeping the disease in check. Combat fatigue and exhaustion were 
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otiier factors whose absence also probably favored the low incidence. 
Atabrine was not routinely given prophylactically. 

The failure of any of our hospital staff, working on the jaundice 
wards, to develop the disease, indicates that the practice of ordinary 
hygienic procedure by personnel caring for patients or handling their 
excretions will prove adequate in preventing their contracting the 
(li.sease. 

The recent work of Stokes and Neefe {13), using gamma globulin 
to “prevent and attenuate” this disease, suggests that possibly in areas 
where troops in the field are subject to poor hygiene, exhaustion and 
combat fatigue, this agent might be valuable in quelling outbreaks of 
infective jaundice. 

SUMMARY 

A series of 70 cases (56 Naval) of infective jaundice seen during a 
15-month period (December 1943 to March 1945) at a North African 
l>ase hospital has been presented. The epidemiology and predisposing 
factors of the disease have been discussed. 

Our experience suggests that ordinary hygienic procedures carried 
out by a hospital staff give them adequate protection when caring 
for patients suffering from the disease. 

The occurrence of only 66 cases among Naval personnel, during a 
time when large groups of men were being heavily concentrated in 
the area for major amphibious operations, is a strong indication that 
high standards of hygiene and sanitation, and lack of combat fatigue 
and exhaustion were important factors in maintaining this low 
incidence of the disease. 
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EPIDEMIC HEPATITIS IN A COMBAT ZONE i 

The Icterus index is not a reliable guide in determining either 
the activity of hepatitis or the degree of heptitic functional im¬ 
pairment following an attack of epidemic hepatitis. That is, the 
degree of icterus does not always indicate the severity of hepatic 
damage. The icterus index is, however, useful in following the 
course of the disease. The hlppuric acid test of hepatic function 
frequently indicates residual hepatic functional impairment long 
after the icterus index has returned to normal. Also the sedimen¬ 
tation rate is useful in determining the residual activity of the 
hepatitis and frequently remains elevated for several weeks after 
the icterus index has returned to normal. 

These conclusions were drawn from observations on 238 un¬ 
selected patients with hepatitis and Jaundice seen in an Army gen¬ 
eral hospital in Italy over a 6-month period. An additional 17 
patients having hepatitis without jaundice were studied. All cases 
were verified by various clinical and laboratory methods. An 
icterus index of at least 16 was arbitrarily set as the lower limit 
indicating the presence of Jaundice; milder forms of the disease 
were thus excluded. There was one death In the series. 

The clinical characteristics of epidemic hepatitis with Jaundice 
were found to be not essentially different from those of catarrhal 
jaundice. Clinically it is similar to postvaccinal hepatitis, but 
differs in the frequent occurrence of chills, fever, and lympha- 
denopathy, and in the relative absence of dermatitis, anemia, and 
mental reactions. 

Epidemic hepatitis is frequently a serious disease which by its 
seemingly benign course may mislead both the patient and clini¬ 
cian. A prolonged convalescent period and conservative manage¬ 
ment are Important in treatment.— Finks, R. M., and Blumberg, 
R. W.: Epidemic hepatitis with and without jaundice; some clinical 
studies on 255 patients among troops in a combat zone. Arch. Int. 
Med. 76: 102-113, August IMo. 
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All euemy plane making a dive-bombing attack struck the after 
portion of the island structure of this Essex-class carrier, causing a 
bomb explosion and fire. Forty-one persons were killed outright and 
141 were injured. Of the latter, 9 died within 72 hours. How the 
medical problem was handled is discussed here. 

As soon as the military situation permitted, medical personnel from 
nearby battle dressing stations went to the island structure to super¬ 
vise first-aid treatment of the injured and direct members of the crew 
in their evacuation. Later additional medical personnel were sent 
from more distant battle dressing stations upon the order of the medi¬ 
cal officer. Because of the large number of casualties, much of the 
tii-st aid was given by members of the crew, who ajiplied basic instruc¬ 
tion admirably in treating and in evacuating the wounded before the 
arrival of medical jiersonnel. First-aid measures consisted in cover¬ 
ing bums with boric acid ointment and gauze dressing, applying sul¬ 
fanilamide powder to wounds, application of a tourniquet when nec¬ 
essary, and the administration of morphine and other measures aimed 
at lessening the discomfort of the patient. 

Most of the patients were moved to the sickbay in metal stretchei s. 
and probably for this reason very few splints were applied to fractures 
by those rendering first aid. Although the crew had been instructed in 
tlie use of splints, in the confusion and excitement they neglected to 
use those provided in the first-aid boxes for upper extremity frac¬ 
tures. Nevertheless patients arrived at the sickbay with bony frag¬ 
ments in good position, and so far as could be determined suffered no 
ill effects from the lack of splints. The rigid Stokes litter provided 
excellent support for fractured extremities because of its firm con 
672823°—46-« 211 


Digitized b'> 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 



212 


NAVAL MEDICAL BULLETIN 


[VOL. 46, NO. 2 


struction. At battle dressing stations Nos. 1 and 4, some patients were 
given blood plasma, and minor operative work, such as ligation of 
bleeding vessels, was performed. 

After approximately 30 minutes, “condition Baker” was set, which 
permitted the movement of the injured to the sickbay through the 
opening of the watertight doors. Almost all injuries w’ere incurred 
in the island structure. The evacuation of the injured from this area 
was accomplished by several means. Most of the stretcher patients 
were carried down ladders w’ithin the island structure, while some 
were lowered directly to the flight deck by lines attached to the corners 
of the stretcher. From the flight deck some were taken to No. 1 battle 
dressing station and later lowered to the hangar deck by a Stokes 
stretcher rigged with a single block and tackle installed prior to the 
engagement. Others were moved to the hangar deck by No. 2 deck 
elevator, and then aft to the sickbay via hatch at frame 153, starboard 
side. Many were moved by the use of the bomb elevator, particularly 
No. 2 bomb elevator, using a special procedure also previously devel¬ 
oped. By this route it was possible to evacuate patients directly to the 
sickbay level on the third deck, permitting the entire procedure to be 
accomplished w’ith the patient in a horizontal position, a desirable 
factor in the case of the seriously injured. 

When patients had arrived at the sickbay, all medical personnel 
aided in giving definitive treatment. A call for volunteer assistants 
brought many crew members whose services elsewhere could be spared. 
These men were used as special observers to report on the comfort of 
the patients, watch the flow of blood plasma, assist the hospital corps- 
men in feeding helpless patients, and for general help in the wards. 
Their services were invaluable. The advantage of having all patients 
in one area near the sickbay was soon apparent when definitive treat¬ 
ment was begun, 

CJmsiftration of injuries .—Table 1 presents a classification based 
on the principal injury. Nine of the 141 wounded died later of their 
injuries; of these, 5 were burned, 3 of whom died within 6 hours and 
2 of whom lived 3 days. The remaining 4 patients died of wounfls. 
Of these, 2 lived only 2 hours; the other 2 lived 11 and 18 hours, 
respectively. In nearly every instance burns of some degree and extent 
were present in those listed as wounded. Classification according to 
principal injury fails to indicate the prevalence of burns. According 
to prognosis, 13 patients were classified as critical, 24 as serious, and 
104 as favorable. 

Burn cases are further classified in table 2 according to degree and 
percentage of body surface involved and in table 3 according to parts 
of (he body involved. 
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Table 1.— Cluit/iification of total caHualtirn based on principal injury 


Total casualties 

1 

Number 

cast*s 

1 Percent¬ 
age 

1 Injured 
j (iHTcenl) 

1 Mortality 

! , (i>ercent) 

Killed or missing. 

41 

' 22.5 



Injured ... 

1 141 

77. A 



Total. 

1M2 

100.0 


1 

INJURED 





Burns: 

1 




First degree__ 

4 




Second degree. 




1 ' 

Third degree.. 

8 


! 

I'.' ■ 

Total burns. 

89 

49.0 

6.3.0 

5 .5.6 

Wounds: 





Lacerated __-_ 

2 




Punctured. 

29 



3 

Amputations, traumatic: Hand, 1; arm, 1; 





leg, 1. 

3 



j 

Fractures, compound: Arm, 1; legs, 5; both, 1 . 





Injuries, multiple, extreme. 

2 1 



1 

Blast concussion: Chest, 1; abdomen, 1 

2 




Foreign body, eye.. 

1 




Rupture, tympanic membrane . 

1 1 


! .. 

r 

Contusions. 





Total wounds___ 

f>2 

2S. 5 

.37. 0 

4 7.7 

Total Injured.. 

' 141 

77.5 

100.0 

9 6.4 


Note that burns of tlie face, arms, ami hands occurred in 95 percent 
of cases, while burns involving other parts of the body only, occurred 
in 5 percent of cases. 


Tablk 2. —Incidence of bnrnu according to degree and extent of body surface 

involved 


rprcentajfo of hotly surface involved 


I )egret‘ of burn 

1 

' 0-25 

26-50 

51-75 

76-100 

Klrst ..-.-.-. 

1 4 




Second....... 

65 

.11 


1 

Second and third ..... 

Third . . 

^ 1 


•5 


•Fatal. 

Tabi.e 3. —("lassifUation of burns according to the portimt of the body affected 


Involved area 

Number of 
cases 

Percentage of 
total cases 

Face, arras, bands with other parts of body 

(a) Face, arras, hands__ 

(b) Other parts of body.. 

Chest, back, legs, only. 

. 

. 


1 

.. 85 

63 .. 
22 . 

4 

95.0 
70.0 .... 
25.0 ... 
5.0 

Tntal _ _ _ 




..89 

. . 100.0 
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TREATMENT' 

General .—^All patients in shock were given morphine and blood 
plasma immediately. Seven in severe shock, with injuries involving 
the extremities and abdomen, were given whole-blood transfusions 
within 10 hours. All patients were given 2 gm. of sulfadiazine 
immediately, followed by 0.5 gm. every 4 to 6 hours, as a preventive 
of infection. Those having temperatures over 100° F. were given 
therapeutic doses. 

Bwms .—The primary consideration in the treatment of bums was 
the relief of shock and the replacement of lost body fluids by plasma 
infusion. Treatment of the bum area followed as soon as the pre¬ 
ceding measures had begun. In general every effort was made to 
cover all burn areas with a vaseline gauze dressing as soon as possible. 

Estimation of the body surface involved was used as a general guide 
in plasma dosage, but in almost all patients in a critical condition 
it was not possible to give the recommended amount, due to lack 
of suitable veins because of frequent involvement of the extremities. 
Under the circumstances, hematocrit readings were neither necessary 
nor practical as a routine. In the fatal burn cases it is believed that 
too little, rather than too much plasma was given. The largest amount 
received by any patient in 24 hours was about 3,000 cc.; all bum 
casualties retained in the sickbay as bed patients received 500 cc. as 
an initial dose. 

Physical examination and study of temperature, pulse rate, blood 
pressure and respirations determined future plasma requirements 
after enough had been given to overcome the initial shock and de¬ 
hydration during the first 24 hours. It was found advisable in 
critically and seriously injured patients to infuse plasma through 
multiple routes simultaneously when possible, thus compensating for 
the slow infusion rate of single units due to collapsed veins or acci¬ 
dental stoppage, and also providing a certain entrance for emergency 
parenteral medications. Morphine was used as necessary to relieve 
pain and shock. 

Local definitive treatment consisted of vaseline gauze dressings. 
Many patients were received in the sickbay with a first-aid dressing 
of vaseline or boric acid ointment covered by a gauze dressing. In 
some cases pressure dressings of cellulose cotton under a gauze bandage 
were used. Unfortunately there was no supply of elastic bandages on 
board to secure pressure over gauze dressings by this method. In 
many cases a stockinet was found effective in retaining vaseline gauze 
dressings in place. 

Shell fragment ’wou7idH .—These were treated according to their 
severity. The patients with the largest wounds were operated upon, 
using intravenous pentothal anesthesia. Wounds were thoroughly 
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debrided and scrubbed with soap and water. Sulfanilamide powder 
was then applied and vaseline gauze packed loosely into the wound, 
followed by encasement in plaster. In the less severe wounds sulfanil¬ 
amide powder with a vaseline gauze dressing was applied. No wounds 
Were sutured except facial wounds; these were cleansed and closed 
with interrupted nylon sutures. 

Fractures .—Fractures were compounded in every case but one. All 
fractured extremities were placed in a traction splint under from 5 
to 10 pounds’ traction, with elastic cord and triangular bandage foot 
tie, as soon as they were brought to the sickbay. An ankle tie was 
used in which the pull was distributed evenly over the largest possible 
area, with no bulging masses of bandage material or wrinkles, in order 
to prevent pressure necrosis. 

After shock had been overcome and as soon as facilities permitted, 
the patients were removed to the operating room for definitive treat¬ 
ment. The wound was treated in a manner similar to that used for 
large shell fragment wounds, followed by a reduction of the bones 
by manipulation. In most cases previous extension had prevented 
overriding and no additional traction was necessary. When general 
anesthesia was indicated, pentothal sodium was given intravenously. 
Following reduction, the limb was placed in a light plaster cast. Most 
limbs were encased within 48 hours, but some were maintained in the 
splint traction device for 72 hours without ill effect, while awaiting 
definitive treatment. 

Amputations .—In cases in which the extremities were badly 
mangled, with impaired circulation, whole blood transfusions were 
given prior to transfer of the patient to the operating room, and a 
guillotine amputation was performed, using intravenous pentothal 
anesthesia. The stump was treated with sulfanilamide crystals and a 
vaseline gauze dressing was applied. Adhesive skin traction was 
applied to the stump, employing a traction splint similar to that used 
for immobilizing fractures. 

Miscellaneous wouaids .—The two cases of blast concussion were 
characterized in one patient by chest pain without physical findings, 
and in the other by abdominal pain and rigidity. The latter patient 
was given therapeutic doses of sulfadiazine, partly as a therapeutic 
trial and partly in preparation for laparotomy. No operation proved 
necessary, however, recovery of both patients being complete in 
24 hours. 

One patient had a penetrating shell fragment wound of the right 
upper quadrant of the abdomen. On surgical exploration a moderate 
laceration of the liver was found, and fracture of the eighth and ninth 
ribs noted. About 5 hours later he developed marked dyspnea which 
gradually increased in severity. A thoracentesis was performed and 
about 6 ounces of sanguineous fluid removed from the left side of the 
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chest, but without relief of dyspnea. Plasma and oxygen therapy 
were without significant effect and death occurred 10 hours later. An 
autopsy was not performed. 


COMMENT 

Of those patients brought to the sickbay, nine died within 72 hours. 
Seven of the nine had second- and third-degree burns covering over 
75 percent of the body. One of these patients suddenly developed a 
temperature of 108° F. and died within a few hours. Dehydration 
was suspected, but 5,000 cc. of intravenous fluids failed to produce 
secretion of urine or sweat. The patient had received the same plasma 
therapy as the other seriously ill patients. 

Four days after the attack 103 patients were transferred to a hospi¬ 
tal ship. Of these, 4 were considered to be in critical condition, 24 
seriously injured, and 75 had favorable prognoses. Twenty-nine 
patients with favorable prognoses were retained on board. There 
were no clinically recognized cases of infection in spite of the severe 
damage to tissue, with opportunity for the entry of infectious organ¬ 
isms, that occurred in many of the more seriously injured. Within 
4 weeks 39 patients had been returned from the hospital ship as fit 
for duty. 

Some details of organization and of solution of special problems fol¬ 
low. Plasma teams were organized, consisting of groups of hospital 
corpsmen working under the direction of medical officers. In routine 
cases the entire procedure of plasma infusion was handled by the 
team members. In many cases when difficulty was encountered in 
entering veins due to location of burns in the antecubital spaces and 
the collapse of veins due to shock, the medical officers started the 
infusion. There were many cases in which it was almost impossible to 
find suitable veins. This difficulty was partly surmounted in various 
ways. In three cases cannulization was used very satisfactorily. It 
is obvious that this procedure could not be delegated to the corpsmen. 
Intrasternal puncture with improvised equipment was employed in 
one case, but was found too slow. The corpus cavemosum of the penis 
was used successfully in one case. In another case, a dilatation of the 
dorsal vein of the penis obtained by the use of a tourniquet at the base 
of the penis was sufficient to provide access through this route. Thi« 
site was found very satisfactory in other difficult cases. 

Other sites such as the femoral vein were tried with different degrees 
of success. Probably the most used was a vein of the foot. It was 
found that plasma therapy in seriously injured patients required 
constant supervision, and that the mere mechanical connection of the 
apparatus to the patient did not guarantee the actual entrance of the 
fluid in the body. Approximately five patients suffered relatively mild 
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i-eactions, consisting of a chill, following plasma use. The response of 
patients to plasma was'most favorable, and there was no serious reac¬ 
tion. Obje<*tive evidence of the value of plasma therapy was apparent 
in the prompt relief of shoc*k in many cases, followed by gradual 
clinical improvement in most. 

Bandage teams were organized among the hospital corpsmen, which 
enabled the medical officers to give more attention to those seriously 
wounded. The efficiency with which they performed this duty was 
admirable. 

Intravenous pentothal sodium anesthesia was used almost entirely 
in operative procedures, and was given by the junior dental officer. 

Some data on supplies used may be of interest. The following items 
were used in the amounts indicated during the 4-day period in which 
141 casualties were cared for: Blood plasma, 250 units (250 cc. %); 
plaster of paris, 225 prepared bandages; 5-percent dextrose in saline, 
2(5 liters; physiologic saline solution, 23 liters; morphine Syrettes, 215 
individual units. 

CONCLUSIONS 

1. Therapeutic measures thought most effective were (1) adminis¬ 
tration of prompt and efficient first aid by membeis of the crew at 
the scene of the catastrophe; (2) administration of blood plasma and 
morphine; (3) prophylactic use of sulfonamide drags, orally and lo¬ 
cally, to prevent infection; (4) traumatic surgery according to ac- 
• epted principles; and (5) careful nursing care by members of the 
hospital corps and crew volunteer assistants. 

2. It is believed that the difficulty in infusing sufficient amounts of 
blood plasma in serious burn cases should have been met by a sub¬ 
stitution of serum albumin, which is known to be more effective in 
the treatment of shock, per unit volume, because of the very small 
molecular structure of albumin which gives it a colloid osmotic pressure 
many times greater than that of globulin. 

3. The routine use of pressure dressings is impractical in the treat¬ 
ment of a large number of serious burn casualties occurring in a short 
space of time with limited facilities. Great difficulty was encountered 
in keeping dres.sings in place in most instances. It is thought that a 
paraffin wax, open air technic as advocated by Pendleton ^ may pro¬ 
vide a solution to this problem. This method of treatment also makes 
possible the safe use of inexperienced personnel in treating ])atients. 
a desirable factor when there are overwhelming numbers of wounded, 
or when there is loss of hospital corps personnel. All battle dressing 
stations on this carrier have since been equipped with a fly sprayer and 

' pKNDi-KToN. R. r. ; Pnniffiri wav open air treatment of burns. J. A. M. A. 122: 414 417, 
June 12. 1R42. 
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a capped bottle of paraffin wax mixture which is warmed in the 
sterilizer whenever general quarters is sounded. 

4. Although no infections with gas gangrene or tetanus bacilli oc¬ 
curred, prophylactic doses of antitoxin probably should have been 
given within the 4-day period in which patients were treated aboard 
ship. 

.5. A supply of clean sheets obtained from wardroom stores should 
be placed in each battle dressing station for covering patients suffer¬ 
ing from burns of large extent. The nec&ssity of a large dressing 
which could be used to cover the patient’s body quickly prior to 
evacuation from the immediate scene of the casualty was brought 
out at the time of this emergency. Gauze rolls, 12 inches wide and 2.'> 
yards long, prepared by immersing in heated vaseline slightly thick¬ 
ened for tropical climatic conditions by the addition of a small pro¬ 
portion of beeswax, should also be added to the supplies of each battle 
dressing station. 

6. Although caps and masks were worn whenever practical by medi¬ 
cal personnel in the debridement and treatment of wounds and bums, 
there were many instances when these injuries were treated by mem¬ 
bers of the crew, hospital corpsmen, and even medical officers by an 
unsterile technic because of the circumstances. It is interesting to 
note the absence of recognized infections in cases which were un¬ 
avoidably contaminated. It is sugge.sted that the low incidence of 
upper respiratory infections in the crew at the time may have con¬ 
tributed to the generally favorable outcome. 

i $ 


ANTITOXIN IN GAS GANGRENE 

The prophylactic use of either serums or drugs, or both together 
may serve a valuable puriK)se in making both early and delayed 
surgery more secure, or in permitting primary closure of a wound 
wliich would otherwise be left open, and many surgeons now prefer 
to use both these adjuncts. But the use of serums or drugs can 
never be regarded as a substitute for adequate surgery. 

The treatment of infected wounds under catastrophic conditions, 
as in war, eartliquakes and train af'cidents, must necessarily be 
basefl upon the assumption that prompt surgery is generally impossi¬ 
ble. Under tht'se conditions the Injection of polyvalent, preferably 
pentavalent, gas gangrene antitoxin and tetanus antitoxin assumes 
a major prophylactic role, making p<issible and effective delayed 
surgery to save liv(^ and limbs. It Is nece.ssary, of course, to guard 
against anaphylactic shock in asthmatics and others sensitive to 
horse serum, —Hall, I. C.: Value of antitoxin in prevention and 
treatment of malignant edema and gas gangrene; review of observa¬ 
tions. Ann. Surg. 122: 197-200. August 1945. 
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PRELIMINARY REPORT 

JOSEPH J. TIMMES 
CViiuinaiider (M(-) U. S. N, 

When the U. S. S. W ivhita steamed into Nagasaki Ko on 11 Septen»- 
ber 1945 an opportunity to make a relatively early study of the radia¬ 
tion effects resulting from the explosion of the atomic bomb was 
offered. This study was begun approximately 33 days after the 
initial blast and about 10 days prior to the arrival of the various 
atomic bomb commissions scientifically studying and surveying the 
effect of mankind's newest war weapon. 

During the first days of the investigation an average of 20 new cases 
were admitted to the hospital, but within 2 weeks the admitting rate 
sharply dropped to 1 or 2 new cases daily. 

Our investigation was conducted at the Chinkozen Primary School 
which the Japanese were using as a hospital because the hospital 
and medical school of Kyushu University at Nagasaki were destroyed. 
The Japanese medical staff working at this improvised hospital con¬ 
sisted of local doctors and several staff physicians from the University 
Hospital at Fukuoka. The Japanese medical authorities showed no 
signs of animosity and were at all times courteous and cooperative. 
Some difficulty was experienced, not only in the obtaining of case 
histories, which had to be done through nonmedical interpreters, but 
all laboratory tests had to be repeated when it was discovered that the 
Japanese standards differed from our own. 

Tliis study was abruptly terminated on 25 September 1945, when 
the U. S. S. Wichita departed for Sasebo; however follow-up reports 
have since been obtained. Case records have been sent to Col. S. L. 
Warren, M. C., A. U. S., in charge of the scientific group, Manhattan 
Division, Corps of Engineers, carrying out extensive studies on radia¬ 
tion effects of the atomic bomb, both at Nagasaki and Hiroshima; and 
Commander Shields Warren (MC) U. S. N. R.. who is carrying out 
a similar investigation with a U. S. Naval technical unit. 

When the atomic bomb exploded, the concentrated energy diffused 
it.self in three main channels; namely, pressure, heat, and radiation. 
The effects of the atomic bomb differ from the ordinary explosive 
bomb only in its release of radiant energy. The atomic splitting 
bomb dropped on Nagasaki was exploded at an estimated altitude of 
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800 feet. At this height much of the radiant energy was expended 
into the atmosphere with the probably anticipated result that the un¬ 
derlying terrain would not remain radioactive for a prolonged period. 
In contrast, the New Mexico test bomb, exploding only 100 feet above 
the ground, caused the earth in the surrounding area to contain radio¬ 
active materials for months after the explosion. The effects pro¬ 
duced by the atomic bomb on human beings, due to excessive pressure 
and heat, differ in no way from those of the ordinary bomb. However 
the release of radiant energy is something new in modem warfare 
and consequently opens a new field in military medicine. 

Our first concern was the amount of radiant energy possibly-remain¬ 
ing in the area and in the victims. X-ray film buried in the bombetl 
area and attached to various objects about the so-called crater (a true 
crater does not exist) failed to reveal the presence of radioactive 
elements. Later the other investigators, with the aid of Geiger point 
counters, reported the area to be safe and found only negligible 
amounts of radiation. X-i*ay films were then attached to the limbs 
of atomic victims at the hospital and kept in place for 18 hours. All 
of these films failed to reveal radiation, which may be explained by 
the fact that although these patients were exposed to forms of radiant 
energy they did not absorb any in large amounts. 

The patients examined revealed true forms of radiation sickness 
which were similar to the acquired or experimentally produced cases 
seen in the United States. The Japanese claimed that during the 
first week most of the deaths were the result of radiation sickness; 
however they did not differentiate blast victims from radiation 
patients. They also attributed to radiation many thermal burns. It 
can be assumed, however, that a large percentage of the early victims 
died of radiation effect. The striking force consisted of two aircraft, 
and when the bomb was dropped most of the civilians were not in 
air-raid shelters. This is explained by the fact that the Japanese were 
not accustomed to sound “air alert” for a supposed “small” raid. The 
air-raid shelters probably would have afforded adequate protection 
had they been constructed of concrete about 2 feet in thickness. 

All of the victims seen came from the same local area. No patient 
was found who had been beyond 3 kilometers from the center of the 
explosion area. 

Only a few cases which could be classified as x-ray skin burns were 
noted. Differentiation from a thermal burn is difficult, particularly 
with a number of flash burns present, but when the burns appeared 
4 or 5 days after the explosion and without apparent cause, it was 
assumed that they were of radiation effect. The few x-ray burns 
observed were mild in character. 
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Many cases of alopecia were seen. Some of these victims be^>:an to 
lose their hair 4 or 5 days after the explosion, while others first noted 
this phenomenon about the third week. None of the cases exhibited 
complete loss of hair. At the end of a month a few of the patients had 
already begun to grow new hair of a downy nature. The permanency 
of the alopecia at this time is purely speculative. 

The principal effect of the radiation was on the bone marrow, with 
a marked degree of depre.ssion of the marrow function. Most of the 
cases seen showed an aplastic type of anemia. The blood was deficient 
in red blood cells and hemoglobin, but was not markedly hypochromic. 
As granulopoiesis was greatly impaired, agranulocytosis resulted. A 
lymphocytosis existed, but .seemed to be of a relative nature. A 
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2. AloiH*(*ia seen in atomic ImhuI) victims. 



3. Demonstration of [letechiae seen in ra<liation sickness caused l)y the atoini' 

bomb. 

number of white blood cell counts under 1,000 were seen and in some 
of the cases the white blood cells completely disappeared before desith. 
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4. A case of iioina in an atomic bomb victim. 


A white blood cell count under 1.000 offei-ed a poor prognosis; how¬ 
ever one patient with 400 cells per cii. nnn. recovered. Altliongh 
platelet counts were not made, smears showed a great decrease in 
the number of thrombocytes, and in some of the smears they had 
completely disappeared. Petechiae were commonly seen, as were gross 
hemorrhages. Bleeding times were increased and often were found 
to be prolonged over 45 minutes. Jaundice was not seen, but all of the 
patients showed a marked degree of pallor of the mucous membranes. 
The liver wms found slightly enlai-ged in only one case, and the spleen 
was not enlarged in any case. Urinalysis freciuently revealed albumin, 
casts, bile, and red blood cells. 

The average newly admitted patient complained of fever, malaise, 
loss of appetite, bleeding gingivae, and hemorrhagic diarrhea. Ex- 
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amination revealed generalized petechiae, alopecia, various buccal 
lesions, and the blood picture of aplastic anemia. 

The oral changes consisted of a glossy, smooth tongue, with ulcer¬ 
ative lesions of the mucous membranes. The ulcers were composed 
of necrotic areas with a complete clinical absence of a surrounding 
inflammatory zone. The lesions bled easily, were often grossly in¬ 
fected and showed no tendency to heal. Two cases of necrosis of the 
mandible were seen and one case of noma with ulceration of the lips 
and necrosis of the mandible and maxilla. The teeth were generally 
loose and easily removed by hand. Lieutenant Earl V. Harrington 
(DC) U. S. N. found that the teeth were loosened in the following 
progressive order: Upper anterior, upper posterior, followed by 
the lowers. He also found the gingiva was slightly hypertrophied 
and the looseness of the teeth was due to destruction of the alveolar 
bone and periodontal membrane. • A few of the cases showed exces¬ 
sive salivation. Commander Warren has stated that some of the gold 
removed from the teeth of these victims contained radiant energy. 

Many of these patients died as a result of terminal infection, par¬ 
ticularly bronchopneumonia. The result of autopsies and bone 
marrow smears will be reported in detail in forthcoming articles by 
Commander Shields Warren and Col. S. L. Warren. 

Prognosis was difficult as it often depended on the presence or 
absence of an intercurrent infection. In general it appeared that 
the younger individuals had more recuperative abilities, and a pro¬ 
gressive rise in the white blood cell count, particularly in the number 
of granulocytes, was a good omen. 

Opportunities for therapeutic endeavors were necessarily handi¬ 
capped by our limited supplies. Japanese attempts at treatment were 
meager, since most of their medical stores had been depleted. Their 
therapy consisted of small amounts of vitamins, liver extract, and an 
occasional blood transfusion. Of our own supplies, penicillin and 
plasma had the anticipated beneficial effects. The one case of noma 
responded particularly well, in that the patient was converted from 
a critical status and was placed on the road to recovery within 2 days. 
Liver extract seemed to benefit a few patients, but in general was 
not very effective. Pentnucleotide was used in limited amounts, 
namely, 3 cc. three times daily, in seven cases, and in each one of the 
patients a progressive rise of the white blood cell count appeared in 
24 hours. Only one patient on whom pentnucleotide was used had 
a white blood cell count under 1,000, and the remainder were under 
2.000. Some of the patients who acquired infections would respond 
with a leukocytosis. The use of calcium to replace calcium fixed with 
radioactive salts was not attempted as it was felt that the body organs 
po^essed only minor amounts of radioactivity. 


Digitized b'> 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 



SUTURE OF THE FINGERNAIL 
IN CRUSHING INJURIES 


WENDELL H. HAMRICK 
Lieutenant Goiumander (MC) U. 8. N- R. 

Ill certain injuries of the fingertip when the nail root has lieen 
avulsed, but the distal part of the nail remains partially attached to 
its bed, the remaining portion of nail may be utilized as a protective 
covering by suturing directly through the nail. This method is almost 
uniformly successful in obtaining early healing, shortened disability, 
and minimum residual deformity. The denuded distal phalangeal 
bone is covered by remaining nail matrix or bed, and the necessity for 
either amputation, or a long waiting period until granulations form, 
is avoided. 

Figure 1 represents the normal fingertip, while figure 2 shows a 
typical injury best treated by this method. The trauma is usually 
cau^d by the sharp edge of a slammed window, car door, or fre¬ 
quently hy a cutting tool in industry. 

Occasionally the nail may be transversely sectioned, together with 
soft tissues and bone, but more often the root is avulsed, lying exposed 
on the dorsum of the finger, while the distal half of the nail remains 
partially attached to its bed. A palmar bridge of varying thickness 
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2. Typical injury, showing nail root avulsed, distal three-fourths 
of nail partially attached, phalanx fractured. The distal bone 
fragment is often crushed. 


is often all that remains of what was almost a complete amputation, 
and this is probably explained by the fact that the palmar surface is 
usually resting on a flat surface which acts as an anvil for the sharper 
striking force applied dorsally. 

Bleeding from three or four minute arteries on either side of the 
proximal wound edge gives evidence of the rich blood supply to this 
part, and bleeding of the distal edge may or may not be noted as 
evidence of good remaining blood supply through the bridge of tissue. 
No opi)ortunity of suturing the completely amputated tip has been 
offered, but other crushing injuries have been treated by variations of 
this method with good i-esults. 

The typical injury is treated as follows: Bha-k anesthesia is secured 
at the base by the bilateral injection of 2-percent procaine without 
epinephrine, an additional cubic centimeter being fanned out suVx;u- 
(aneously on either side. A tourniquet is not used. Local infiltration 
so distorts the fingertip that the reported risk of nerve block at the 
base is chanced. 

The finger is then cleansed thoroughly with ether, green soap, and 
sterile saline solution. Sterile draping is done, and aseptic technic 
is used throughout the remaining procedure. Thorough scrubbing of 
the wound surfaces, including the nail edges and bone, is done. Hemo¬ 
stasis is effected temporarily by small hemostats after initial debride¬ 
ment. The nail root is transected with scissors, and the proximal 
edge of the remaining distal attached nail is trimmed to fit the curva¬ 
ture of the eponychium. The distal fragment of bone is found firmly 
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3. Lateral view showing placing of mattress sutures after thorough 
debridement and excision of avulsed nail root. 


attached to the fibrous cords of the tip pulp. In most cases it is 
removed by sharp dissection, but if the palmar skin bridge is so small 
as to make blood supply questionable, the chips are left in, thus avoid¬ 
ing dissection that might further jeopardize blood supply. Union 
rarely occurs, but this appears to offer no inconvenience. 

Soft ti^e wound edges are then trimmed, the small globules of fat 
that protrude through the wound edges being excised with scissors. 
The epidermis of the distal wound edge is trimmed carefully so that 
none of it overhangs, as this portion is not usually viable. 

Accurate apposition of soft tissue surfaces is very important for 
rapid healing. After such trimming and debridement, the nail may 
require further shortening due to diminution in size of the tip. Aiiy 
part of the nail matrix or bed that remains attached is carefully 
preserved, even if frayed. 

Using any nonabsorbable suture of about 000 dermal size on a small 
curved cutting needle, two vertical mattress sutures are placed 
through the nail and proximal wound edge as illustrated in figures 3 
and 4. The nail is easily pierced by the cutting needle if the tip is 
held firmly. Similar deep mattress sutures are placed in the soft 
tissue wound of either side in sufficient number to obtain perfect 
apposition, and deeply enough to close all dead space. No sutures are 
tied until all are placed. Hemostats are removed progressively as 
the sutures are tied, without ligation of vessels. 

Sulfanilamide crystals may be lightly dusted into the wound just 
before tying the sutures, but the value of this procedure is quest ion- 
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4 and 5. Lateral and dorsal views after tying of sutures. Wound 
edges are gently apposed with minimum tension. 


able, as the crystals have a tendency to provoke serum collection. A 
dry dressing is applied, a sterile strip of cellophane (cigarette package 
cover) first being laid over the wound edge to prevent sticking. Vase¬ 
line gauze is never used. An aluminum or tongue-blade splint is then 
applied, and the patient is allowed to continue usual activities within 
limits. Redressings are infrequent, and the sutures are not removed 
until the tenth to fourteenth day. At this time the remaining nail 
will begin to loosen from its bed, and may be completely detached 
by the twenty-eighth day. The nail root is often visible by the four¬ 
teenth day as a firm crescent just beginning to harden beneath the 
eponychium. It often grows out completely in a few months, with 
little deformity, and is firmly attached at the root and most of the 
peripheral nail bed. 
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COCCIDIOIDOMYCOSIS AT U. S. M. C. AIR STATION, 
MOHAVE, CALIFORNIA 

EUGENE F. PFANNER 
CJominauder (MC) U. S. N. R. 

Coccidioidomycosis, also known as “San Joaquin Valley fever,” 
“desert fever,” or “desert rheumatism,” in its primary or acute form 
is prevalent in recognized endemic areas of the United States. These 
known endemic areas include the San Joaquin Valley in California; 
scattered regions in counties south of the Tehachapi Mountains, Cali¬ 
fornia; regions around Phoenix and Tucson, Arizona; and central 
western Texas arolmd San Angelo. Other known North American 
areas include New Mexico and Mexico. There is also the known 
endemic region of Chaco in Argentina. 

Coccidioides granuloma, or the progressive, disseminated type of 
infection, was first recognized in 1892 by Posada in Argentina. Rix- 
ford and Gilchrist recognized the causative agent as being the fungus 
Coccidioides immitis in 1896. The acute primary type of infection 
was first reported by Dickson and Gifford ^ in 1938. They proved the 
causative agent to be Coccidioides immitis and suggested the name 
“coccidioidomycosis.” Coccidioidomycosis was to include the pro¬ 
gressive, disseminated infection as well as the benign, initial cocci¬ 
dioidal infection. 

The background and historical record of coccidioidomycosis, as 
well as a description of the clinical picture, etiology, morphology of 
die phycomycete, pathogenesis, distribution, diagnostic measures, and 
treatment have been very adequately and clearly presented in nu¬ 
merous articles. These articles contain bibliographies which will 
enable one to find all of the known information about this clinical 
entity. The parallelism of coccidioidal and tuberculous infections 
has also been clearly presented. 

The impetus to conduct a survey of this disease came from several 
sources. The senior medical officer at this station developed all the 
symptoms and signs of coccidioidomycosis. Later, coccidioidin and 
considerable information and literature were obtained from Dr. C. E. 
Smith, Professor of Public Health, Stanford Universitj' School of 
Medicine and consultant on epidemic diseases to the Secretary of War. 
Dr. Smith suggested that a survey be conducted at this station along 


* OicKSON, E. C., and Gifford, M. A.: Corcldioidf^s infection (<*o< uidinifl(»ni.vrnsis) ; 
primary typ** of Infection. Arch. Int. Med. €2: 85.*! 871. Novcinhur 1D:;8. 
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the lines recommended by the Commission on Epidemiolojifical Sur¬ 
vey, the purpose being tx) determine whether the U. S. Marine Corps 
Air Station at Mohave and the vicinity was an endemic area for 
cocc i dioidomy cosis. 

The personnel were skin-tested as soon after arrival as possible. 
Those men whose tests were negative were again tested at a later date 
and the results noted. Those whose tests were originally negative, 
and positive on the second test, were considered as having contracted 
the infection. This has been called the “changeover” in reaction and 
has been taken as a criterion of infection. 

MATERIAL AND METHODS USED 

The coccidioidin used was obtained from the Commission on Epi¬ 
demiological Survey through Stanford University School of Medi¬ 
cine. Undiluted, it was kept refrigerated and each month a fresh 
1:100 solution was made. Tuberculin syringes and needles used to 
make the tests were new and had not been used for any other biologic 
tests. One-tenth of a cubic centimeter of the 1:1()0 dilution was in¬ 
jected intracutaneously into the medial surface of the forearm, and 
the tests were read at the end of 48 hours. All tests were given and 
read by the same peison. No controls were used. A 1 + reading was 
considered a positive test. 

The following criteria were used in reading and recording the tests. 

COCCIDIOIDIN TEST 

± Definite induration and erythema, but less than 1 cm. 
in diameter. 

+ Induration of 1 cm. or more in diameter. 

+ + Induration of 1 cm. or more in diameter, plus a flare of 
erythema of 1 cm. or more surrounding the induration. 

-I- + + Induration of 2 cm. or more in diameter. 

-I- + + 4- Induration plus vesiculation. 

The tests were carried out over a 10-month period, April 194.‘1 
through January 1944, and during that time 1,969 coccidioidin skin 
tests were made upon the personnel of the station. One hundred 
twenty-five tests were not read because of failure of the personnel to 
return at the proper time; these tests were discarded, leaving a total 
of 1,844 skin tests as a basis for this report. Four hundred seventy- 
two tests were repeated, at average interval of 4.6 months. A 
total of 1,372 persons were tested, and no generalized reaction and no 
infection was observed as a result of the tests. Localized reactions, 
such as blebs or vesicles were noted, one vesicle measuring 2.5 by 3 
centimeters. There was also noted with this large vesicle an ery¬ 
thematous reaction covering practically tlie entire medial surface of 
the forearm. 
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A total of 1,728 negative coc*cidioidin skin tests were recorded; 434 
of tJie repeated tests were negative. There were 116 persons with 
positive coccidioidin skin tests; 30 of these were recorded as 
•changeovers.” 

Analysis of those with positive reactions revealed that 24 men had 
lived in the San Joaquin Valley, 21 in Texas, 8 in Arizona, 1 on the 
Califomia-Mexico border, and 1 in New Mexico. These areas are 
endemic for coccidioidomycosis. Twelve of the men wliose skin tests 
were positive came from Arkansas, Missouri, Michigan, Ohio, Ten¬ 
nessee, Kentucky, Alabama, Pennsylvania, and Iowa. Eight of these 
twelve with positive tests were 1 + . This is the area, with the excep¬ 
tion of Iowa, which has been found “to pose a very vexatious problem 
in coccidioidin interpretation. There seems to be a strong possibility 
that some other infection in that region causes these equivocal 
reactions.” 

There were six positive skin tests in men who had not lived in other 
endemic areas and who had probably contracted the infection at this 
station. This latter group did not have repeated tests and therefore 
cannot be counted in the group that contracted the infection in this 
area. Four of the eleven men hospitalized had positive tests, but they 
were not tested prior to contraction of the infection. Eight men had 
p<jsitive results on both the first and second skin tests. 

Twenty-three men had negative coccidioidin skin tests which became 
positive when the test was repeated at an average of 4.6 months later. 
These were “changet)vers.” 


yegative corridioulin *kin texts which became positive when repeated at an 

average of ^.6 months later 



Came to 
station 

Date of 
1st test 

Date of 
24 test 

Result of 
2(1 test 

Home of individual 


6-2.5-^3 

7-1143 

12-15-43 

2+ 

Illinois. 


8-24-13 

8-2543 

12-1.543 

1 + 

Washington. 


fr-2.V-43 

7-11-43 

12-15-43 

2+ 

Louisiana. 


,5-43 

/— 8—'13 

12-1.543 

If 

Ohio. 


7-11-43 

7-1243 

12-1443 

24- 

Southern California. 


(y-Z>A^ 

7-1243 

12-1.5-43 

I"!" 

Maryland. 

. . 

4- 7-43 

4-21-43 

9 - 2 : 14.3 

2-h 

Kan.sas. 


8-26-43 

S-3043 

12- :43 

1 + 

.Vlabania. 


8-26-43 

8-3043 

12- 243 

1 + 

Massaehusi'tts. 


H-43 

9- 943 

12- 243 

1 + 

Colorado. 


7-11-43 

7-1243 

12- 243 

1 + 

.Michigan. 


10-22-42 

4-21-43 

7-2143 

1+ 

Mi.s.souri, 


4- 6-43 

4-2143 

H-1943 

1 + 

Pennsylvania. 


6-15-43 

6-2843 

10-2243 

2+ 

Tennessee. 

.. 

9- 843 

9- 9-43 

10-22 43 

1 + 

Pennsylvania. 


S-2643 

8-3043 

10-22 43 

2+ 

Wisconsin. 

. 

2- 143 

4-2143 

12-1.543 

2+ 

Ohio. 


4- 643 

4-2143 

7- 143 

4+ 

xVebraska. 


3-1143 

4-2143 

7- 643 

1-f- 

Mi.ssouri. 


3-1143 

4-2143 

7- 643 

2+ 

Oregon. 


6-2343 

7- 1-43 

12-1543 


Oklahoma. 


[ 5-1543 

7-19-43 

12-1543 

1-f 

Miiryland. 


8-2443 

8-25-43 

i 

12-1.5-4.3 

1+ 

Ohio 
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Careful inquiry was made to determine if any of these Marines had 
been to any of the other known endemic areas during the interval 
between the negative and the positive coccidioidin skin tests. 

Seven men were hospitalized with the disease. These patients had 
negative coccidioidin skin tests which later became positive during 
the course of the disease. 


CASE REPORTS 

Cane 1 .—On 7 July IWS this Marine complained of a cold with tightness and 
pain in his chest, and associated slight headache, anorexia, backache, and aching 
in his Joints. He was admitted to the dispensary on 11 July at which time his 
temperature was 09.8® F. and his pulse rate 80 beats jier minute. Examination 
of his throat revealed a slight redness over the tonsillar area but there was no 
exudate present Examination of the chest did not disclose any abnormality. 
There was no redness or swelling of the Joints, but the Joints were painful. 

The white blood cell count was 7,300, with an eosinophilia of 3 percent. The 
erythrocyte sedimentation rate was 33 mm. in 1 hour (Cutler method, SO-miii. 
tube). X-ray examination of his chest showed an area of consolidation, 3.5 cm. 
in diameter, in the left lung field. A diagnosis of pneumonia, etiology undeter¬ 
mined, was made. A coccidioidin test made 12 July and read on 14 July was 
negative. 

From 12 July through 22 July the patient’s temperature was elevated 2® or 3®, 
and he continued to have pain in his chest with a slightly productive cough, fre¬ 
quently in paroxysms. The generalized aching and joint pains also continued. 
There was no evidence of a skin rash. A chest roentgenogram on 22 July revealed 
an increase in the amount of consolidation. The spread of the consolidation wa.s | 
upward from the mid-lung field. At this time the erythrocyte sedimentation rate 
was 30 mm. in 1 hour, and the coccidioidin skin test was again negative. 

Five days later the sputum examination revealed no pneumococci and the 
sedimentation rate was 25 mm. in 1 hour. On 13 August another chest roentgeno¬ 
gram was taken. There was improvement in the upper left lung field. Tubercu¬ 
lin tests carried out on this day were negative in the first and second dilution, 
purified protein derivative. Eight days later there was still a low-grade fever, 
but there was no rash. The symptoms, generalized aching, Joint pains, anorexia, 
cough, and night sweats had improved. 

On 25 August a third coccidioidin skin test was performed and found on 27 
August to be strongly positive. A diagnosis of coccidioidomycosis was made. On 
ilO August a fourth roentgenogram of the patient’s chest revealed an improvement. 
The area of consolidation in the left mid-lung field was now a fuzzy density and 
had rece<led in size. The erythrocyte sedimentation rate on this day was 7 mm. 
in 1 hour. The patient was discharged on 9 September. 

’^This patient had n<H l)een outside of this endemic area for 3 months prior to his 
admission to the dispensary. 

Case 2 .—The onset of illness in this case was 6 July 1943. The patient had a 
cold and a cough, followed by a severe pain in the left side of the chest on deep 
lireathing. Between 6 July and 19 July he noticed that he tired easily; he com¬ 
plained of headaches, had one severe night sweat, his elbows, wrists, and knees 
ached, and he had lost his appetite. He continued to carry on his duties on the 
station but found that it was an extreme effort. On 19 July red spots appeared 
upon his legs. He also noticed a patchy red rash on both arms and on the chest 
The rash on the arms and upper part of the chest anteriorly had disa]K>oared by 
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23 July, but the cough, malaise. Joint pains, and lesions on the legs continued 
until the day of admission to the dispensary. 

He continued to be so tired that he reported to the dispensary on 27 July and 
was admitt€^d. The positive physical findings were a temperature of 101* F. and 
pulse rate of 100 beats per minute. The skin on the anterior tibial surfaces of 
each leg showed from 8 to 10 bright red, circular, nodular lesions about one-half 
to 1 cm. in diameter. These lesions were not painful on pressure. There was 
also a brown stain on the lateral surfaces of the arms and the upper anterior 
part of the chest. The conjunctivae were not injected. Percussion and ausculta¬ 
tion of the chest did not reveal changes in the lung or heart. The Joints were 
neither red nor swollen but were slightly painful to pressure. The white blood 
(^11 count was 0,900 with a 3-percent eosinophilia; the erythrocyte sedimentation 
rate was 29 mm. in 1 hour (Cutler method). A chest roentgenogram showed an 
increased density in both hilar regions, the density descending into the bases of 
both lungs, with several small calcified nodes in the right hllus. The left lung 
showed strand.s of increased density from the hllus to the apex with a patch in 
the second left interspace. The coccidioidin skin test, read on 29 July, was 3+. 

On 9 August the patient still complained of backache, anorexia, weakness, and 
joint pains. His temperature was elevated 2® above normal, and the rash, 
which resembled erythema nodosum, had disappeared except for a brownish 
pigmentation. The erythrocyte sedimentation rate was 18 mm. in 1 hour. By 
22 August all symptoms had dis^ippeared and the sedimentation rate was 7 mm. 
in 1 hour. He was discbargt^ to duty. 

A coccidioidin skin test made on 28 June had been negative. The patient had 
not been in any other endemic area for 1 month prior to the illness. 

Case S ,—The onset of illness in this case was 20 September 1943. Three days 
later the patient came to the sickbay complaining of severe pain in his chest. 
A chest roentgenogram showed the hilar markings to be larger than normal. 

On 10 Cictober, 20 days following the onset of symptoms, he was admitted to 
the dispcuisary, complaining of chills, fever, sore throat, cough, generalixed 
malaise, and a rash over his body. 

The piitient’s temperature was 101.8® F. and the pulse rate 96 beats per minute. 
There was an erythema muUlforme-like rash over the lower part of the neck, 
collar-like in distribution, and over the lateral surfaces of the arms and thighs 
and the anterior tibial surfaces of the legs. Several of the lesions on the thighs 
were circular and slightly larger and more discrete than the lesions elsewhere. 
There w’as no conjunctivitis. Kopllk spots were not observed within the mouth, 
but the throat was red, with small, vesicular, glassy lesions on the tonsillar areas. 
Phy.<ical examination of the chest showed no abnormality. 

The laboratory work was limited to a blood count and urinalysis. The 
leukocyte count was 13,500, with no eosinophilia. An erythrocyte sedimenta¬ 
tion rate test, coccidioidin skin test, and x-ray examination of the chest were 
not done at this time. 

By 21 October the rash had spread over the outer surfaces of the back and 
was more extensive on the arms and legs, and 6 days later the stain of the 
rash was still present. His temperature had been normal for 1 week and his 
general condition was excellent. A diagnosis of erythema multiforme w as made, 
and the patient was discharged. 

On 2 Dec-ember a repeat coccidioidin skin test was carried out. The first 
test, which was negative, had been completed on 24 August. The second test 
resulted in a reaction of 1.5 cm. of induration, with a surrounding erythema 
of 2 by 3 cm. The sedimentation rate at this time was found to be 10 mm. in 
1 hour (Cutler method). Boentgenograms of the chest showed a circumscribed 
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area of increased density, 2 cm. in diameter, in the right first interspace at the 
l)eriphery of the lung. Comparing the x-ray films of 22 September with the 
current film, it was found that there was definitely a decrease in the hilar 
markings as well as in the circumscribed density in the right first interspace. 
A diagnosis of coccidioidomycosis was made. 

This Marine had not been in any other endemic area 1 month prior to the 
first roentgenographic examination on 22 September. 

Case 4 .—On 2 October 1943, this patieiit complained of a cough and a sharp 
pain in the right side of the chest. During the interval between the onset of 
symptoms and admission to the dispensary, he experienced symptoms which 
he called the “fiu.” The day before admission on 22 October he first notice<i 
red bumps on his legs. 

The positive physical findings on admission were a temperature of 101® 
F., pulse rate of 100 beats per minute, and on the anterior tibial surfaces of the 
legs there were numerous raised, red, circular lesions which were tender to 
pressure. The leukocyte count was 8,200, with a 4-percent eosinophilia. The 
sedimentation rate was 18 mm. in 1 hour (Cutler method). A roentgenogram 
of the chest made on this day revealed 6 small, irregularly shaped areas of in¬ 
creased density in various locations in the lungs, the largest being 3% bj IV 2 cm. 
It was located in the eighth right interspace and was more or less oval in shape. 

A coccidioidin skin test was made on 24 October and found positive 2 days 
later. The induration was over 1 cm. in diameter, with a surrounding erythema 
of 3 by 4 cm. A previous test, performed on 25 August, had been negative. 

On 26 October the patient complained of backache, pain in the joints, and 
general weakness. He had had a severe night sweat on 25 October. The 
temperature was 103® F., but by 28 October both temperature and pulse rate 
were normal and there was an improvement in the patient’s appetite. 

By 3 November the lesions on the legs were fading and the sedimentation 
rate was 12 mm. in 1 hour. Two days later a repeat roentgenogram of the 
chest showed the same lesions as on the previous film, although these changes 
were not so pronounced. On 8 November the erythrocyte sedimentation rate 
was 6 mm. in 1 hour, and the patient was discharged to return for roentgeno- 
graphic checkup within 1 month. Repeat films taken on 30 November reveakni 
a normal lung field. 

Case 5 .—The onset of illness in this case was pain in the chest experienced on 
19 October 1943. Prior to admission to the dispensary on 23 October, the 
patient had complained of aching in his joints, general malaise, anorexia, back¬ 
ache, extreme weakness and profuse perspiration. On admission he was com¬ 
plaining of pain in the left side of the chest and re.spiratory difficulty. His past 
history disclosed that he had lived in three of the known endemic areas for 
coccidioidomycosis: namely, Ti'Xas, Arizona, and New Mexico. On 24 August a 
coccidioidin skin te.st yielded a negative result. 

His temiwuature on a<lmissioii was 191® F., pulse rate 108 beats per minute, 
and respirati(»ns were i)er minute, (’oarse inspiratory rftles were heard over 
both interscapular si)ac(‘s. The ijeicussion note was not dull over this area. 
The joints were tender hut not red. The leukocyte count was 10,500, with no 
(‘osinophilia pre.^-ient. 'Fhe erythrocyte s(*dimentation rate was 22 mm. in 1 hour 
((’utler method). X-ray films of the chest showed a hilus and peribronchial 
thickening on the left side, with extension of the increasiMl density to the i)eriph- 
ery of the lung in the first and second interspa<*es. On 24 October a coccidioidin 
skin test was done, arid read 24- on 2tl October. 

f>n .40 (>(*t<»ber the i)atient s temperature was lt)f)° F., pulse rate 88, and respira¬ 
tions wei(‘ 24 iw‘r minute. He was still coughing, with slight pnMluction of a thick, 
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tenacious, yellow sputum. His Joints still bothered him and he had not regained 
his appetite. By 5 November the cough had improved and he did not experience 
the weakness that had been so prevalent throughout the illness; the temperature 
was elevated 1® and the respiratory rate had returned to normal. The erythro¬ 
cyte seiiimentation rate was 14 mm. in 1 hour. 

Eight day>« later the temperature was normal and he had regained his appetite. 
K(H^ntgenogram of the chest showed a clearing of the increased density in the 
upper pjirt of the left lung, although the hilar region on the left side was not 
iMiiiipletely clear. On the day of discharge on 18 November, the erythrocyte 
sedimentation rate was 7 mm. in 1 hour. A coocidioidin skin test was repeated 
• ui 2 Deci^mber and showed a 2-\- reaction. 

Case 6 .—On 10 October 1943, this patient first complained of a cough and pain 
in his right side. He was seen in the sickbay and given symptomatic treatment. 
He returned 2 days later, and x-ray examination of his chest showed a mottling 
and irregular dense shadow throughout the upper lol>e of the right lung with 
somewhat the same picture at the base of the right lung. A coccidioidin skin 
lest on 30 August was negative. 

On admission on 13 October, the patient complained of symptoms of a severe 
upi»er respiratory infection, headache, cough, generalized aching, weakness, and 
liackache. Physical examination showed the temperature to be 101® F., the 
pulse rate 98 and the respirations 24 per minute. The face was flushed. Fine 
rrackles were heard on deep inspiration over the right upper part of the chest 
l>«»sieriorly. The percussion note was resonant. There vras no evidence <»f 
joint disease. The white blood cell count was 5,500, with 1 iiercent eosinophils. 
The setliinentation rate was 26 mm. in 1 hour (Cutler method). On 15 October 
a c<XH-idioidin skin test was completed and found to be positive, the induration 
measuring 1.7 cm. in diameter, with a surrounding erythema of 4 by 7 cm. 

Ten days later the patient still had a low-grade fever and continued to have 
jiiiroxysms of coughing several times a day. The weakness and backache per- 
sisteii. By 15 November his condition was very much improved. He had a good 
appetite, the aching Joints had disappeared, and the cough did not trouble him. 
The sedimentation rate on this day was 14 mm. in 1 hour. On 1 December he 
wa.s discharged. 

This i)atient had not been off the station since 28 August 1913. 

Case 7.—The patient, a middle-aged white male, first complained of a cough 
and generalized aching in his Joints on 22 October 1943, and believed it to be the 
•‘fill.’’ On the following day he had a severe pain in his chest wliich was aggra¬ 
vated on coughing. Continued loss of appetite, headache, w^eakness, and joint 
trains caused him to come to the disx)ensary where he was admitted on 26 October. 

His temi>c-rature was 160.6® F., the pulse rate 94 and the respirations were 26 i)er 
minute. He appeared to be acutely ill with an upi>er respiratory infection. No 
rash was found on his body or extremities. Percussion and auscultation of his 
rhest failed to .show any signs of pathologic changes in the lungs. The sedimenta¬ 
tion rate was 28 mm. in 1 hour (Cutler method). X-ray examination of the 
chest showed the right hilus to be consolidated, with a large patch of increased 
density at the periphery of the right lung from the second to the fifth rib. On 
the following day the patient’s temperature was 104® F., and his cough was 
paroxysmal, with production of a light yellow, tenacious sputum. There was 
no blood in the sputum. A coccidioidin skin test was strongly positive. The 
original coccidioidin skin test taken on 23 September had lx*en negative. 

A skin rash developed on 29 Octol)er over the lateral surfaces of the anus, 
characteristic of erythema multiforme. There was also an erythema nodosum- 
like lesion over the anterior tlbial surfaces of b<ith legs. lie had been receiving 
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sulfatbiazole and this rash was considered as being due to the drag. An 
erythrocyte sedimentation rate test was repeated on 4 November and found to 
be 30 mm. in 1 hour. At this time the temperature was 101** F. The temperature, 
pulse rate and respirations returned to normal on 7 November and the patient 
was relieved of most of his symptoms. The rash on his arms and legs was still 
present, although the sulfatbiazole had been discontinued for 9 days. The Joint 
pains remained, especially in the ankles. On 9 November the cough and chest pain 
recurred, and a check roentgenogram of the chest showed consolidation in the 
right lung field, this time with additional shadows in the left lung field. The 
following week the patient continued to have a low-grade fever. The sedimenta¬ 
tion rate, taken on two occasions during this period, was 25 mm. in 1 hour and 
over. A stain was still visible over the patient’s arms, neck, and lateral surfaces 
of his thighs, and the lesions on his legs were still visible. 

Daring the last 12 days in November the joint symptoms and a cough continued, 
although there was a noticeable Improvement. There was an elevation of 1" or 
2** in the temperature on several occasions. December showed definite improve¬ 
ment in his symptoms and signs, although the sedimentation rate still remained 
over 16 mm. in 1 hour. The paroxysms of coughing had ceased, but the cough 
was still present. A roentgenogram taken on 30 December revealed a haziness 
but not complete consolidation over the right lung field, from the second to the 
fifth ribs. There was also improvement in the region of the right hilus as well 
as in the invasion of the left lung. The patient was discharged to duty and leave 
for 2 weeks. On 25 January a roentgenogram of the lungs showed a clearing of 
the entire process, and the erythrocyte sedimentation rate was found to be 6 mm. 
in 1 hour. 

COMMENT 

In the group of men who had two skin tests at an interval of 4.6 
months the results were as follows: 434 skin tests were negative on 
both the first and second tests; 23 Marines had negative skin tests 
which later became positive “changeovers,” and 7 of the hospitalized 
patients had negative skin tests that were later recorded as positive 
during their stay in the hospital or at a later date. This makes a total 
of 30 cases out of 464 in which positive skin tests were obtained fol¬ 
lowing the recording of negative tests. 

These men had not been in any other known endemic area for 30 
days before the first coccidioidin skin test, or during the interval 
between the first and second coccidioidin skin tests. 

In conclusion, the finding of 30 positive skin tests in “changeovers,” 
with specific histories of not having been in other endemic areas, estab¬ 
lishes the fact that the U. S. Marine Corps Air Station, Mohave, Calif., 
and vicinity is an endemic area for coccidioidomycosis. 
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ACTION OF SUPERNATANTS FROM COMBINED GROWTH 
OF FUSARIUM SOLANI AND PSEUDOMONAS 
AERUGINOSA AGAINST THE 
TUBERCLE BACILLUS 

LLOYD G. CABB 
Ensign H(S) U. S. N. B. 

The present report^ concerns the activity of supernatants secured 
from the combined growth of a strain of Fusarium solani and a strain 
of Pseudomonas aeruginosa against the tubercle bacillus, Mycobac¬ 
terium tuberculosis. 

Culture of active orgamsms .—^The fungal organism or fusarium is 
grown for 4 weeks in a shallow layer on a 1-percent hydrolysate of 
casein. To this is then added a suspension of pseudomonas culture. 
The pseudomonas is permitted to grow in the fungal culture for 2 
weeks. At the end of this period, the supernatant from the combined 
growth of the two organisms is ready to be tested for activity against 
the tubercle bacillus. 

Procedure of treatmerU of tubercle haeillus in vitro. —^The mixture 
of fusarium and pseudomonas, of pH 7.45 (circa), was centrifuged 
imtil clear and mixed with an equal volume of a suspension of ap¬ 
proximately 5 mg. per cc. of tubercle bacilli (H 37 strain). The 
resulting mixture was incubated for 12 hours at 37.5° C., and then set 
in the refrigerator for 36 hours. Suitable controls of bacillary sus¬ 
pension mixed with salt solution were run under the same conditions. 
The mixtures were then treated with 3-percent sodium hydroxide for 
30 minutes at 37.5° C., and the resultant mixture was neutralized and 
cultured in the usual way for the isolation of tubercle bacilli by re¬ 
suspending the sediment in a small amount of salt solution and seeding 
on PetroflTs culture medium. The controls showed vigorous and nor¬ 
mal growth. 


'The prefw^fit investlRatinn was begun at the Mountain Lake Biological Station of 
the University of Virginia, summer of 1940, under the supervision of Dr. Ivey F. Lewis, 
where an effort was made to ascertain the action of mycetozoan plusiriodlum against 
the tubercle bacillus. In late September of 1940, the work was carried to Harvard and 
undertaken while a Thayer Scholar, class of 1941, under the 8Ui>ervislon of Professor 
William H. Weston, where the mold was isolated from the plasmodiiim. I^ter phases 
were accomplished at the Harvard Medical School, Department of Bacteriology, summer 
of 1941, where the bacterium was isolated. The problem was then carried to the Uni¬ 
versity of Pennsylvania, Henry Phipps Institute, where the experiments outlined In the 
report were prosecuted under the direction of Dr. Esmond R. Long. 
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Remits of experimentation to date .—Experiment I consisted of 
testing the supernatants as they were obtained from the cultures; it 
was discovered tliat from 19 February to 10 March 1942 there was no 
grow’th of tubercle bacilli, and not until 24 March did a slight spindly 
growth appear. This weak growth continued until 22 April when the 
experiment was abandoned. 

The results in experiment II were similar. From 20 February to 
12 March 1942 there was no growth of tubercle bacilli, and by 24 
March only a slight spindly growth appeared which continued as such 
to 22 April, when the observation was concluded. 

Experiment III, set up on 3 March showed no growth up to 31 
Mai^ch, and only on 22 April was (here a slight development. 

The foregoing experiments w’ere made at the Henry Phipps In¬ 
stitute. The experiments w’ere duplicated in the bacteriologic labora¬ 
tories of the Department of Botany, University of Pennsylvania, and 
similar results obtained. It was discovered, however, that a 24-hour 
incubation period increased the action of the active principle in the 
crude supernatants. 

It now remains to isolate the active principle in pure form, or con¬ 
centrate it to the extent that it can be stated quantitatively how many 
milligrams of active principle are being produced per cubic centimeter 
of crude culture, so that its true bacteriostatic or bactericidal nature 
can be determined and animal experiments carried out on a quantita¬ 
tive basis. It has been found that 1 cc. of the crude material injected 
into mice has no toxic effect. 

A striking finding is that, tested separately, the supernatants from 
Fusarium solani and Pseudomonas aeruginosa, respectively, exert 
little or no apparent action against the tubercle bacillus. The experi¬ 
ment bears out the importance of considering interaction of organ¬ 
isms and their ultimate effect on pathogens. It bears out the prin¬ 
ciple that “there are no pure cultures in nature,” and that for a 
complete understanding of the workings of the microbial world, and 
metabolic products produced thereby, a deep insight into the inter¬ 
action of organisms is paramount. 

^ 4; 


METRAZOL VERSUS ELECTROSHOCK 

Metrazol is giving way almost completely to electric 8ho<^ on ac¬ 
count of tlie higher incidence of fractures with metrazol and the 
practical convenience of electroshock. Their exact mode of action 
remains a mystery but their effc^ctiveness in dissipating and destroy¬ 
ing the psy<*hotic procc'ss in selcH'ted piitients is an obser\'able cer¬ 
tainty.— Hormck, E. J. : Shock therapies. Hawaii M. J. 4: 314-315, 
July-August 1945. 
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SUSCEPTIBILITY OF SEROLOGICALLY TYPED 
GROUP A STREPTOCOCCI 
TO PENICILLIN 


CLIPFOBD L. SI’INGARN 

Lieutenant (MC) U. S. N. R. 
and 

ARTHUR N. KING 

Lieutenant, junior grade H(S) U. S. N. R. 

Hemolytic streptococci (Streptococcus pyogenes) are highly sus¬ 
ceptible, both in vitro and in vivo, to the action of penicillin (1). 
Since this group of pathogens is composed of a large number of sero¬ 
logically distinct organisms (2), it seemed of interest to study the 
degree of uniformity of penicillin susceptibility among different types 
of group A streptococci. Such observations might indicate whether 
certain group A strains or types possess natural resistance to this drug. 
Ill one study (S) no differences in penicillin sensitivity were detected 
among 18 strains of group A streptococci belonging to eight serologic 
types (1, 3, 10, 12, 17, 19, 30, 36). It is the purpose of this report to 
describe (1) a method of evaluating the susceptibility of group A 
.streptociK’ci to penicillin, and (2) the results obtained with a small 
number of serologically typed organisms. 

Our observations were made on 25 strains of group A Streptococcus 
pyogenes, including representatives of eight serologic types (1,3,4.12, 
17, 19, 36, 41). The organisms were isolated from the throats of 
pafients with scarlet fever or acute tonsillitis-pharyngitis on admis¬ 
sion to the U. S. Naval Hospital, Treasure Island. Serologic identifi¬ 
cation was performed at the Streptococcal Typing Laboratory, Na¬ 
tional Naval Medical Center, Bethesda. Md. The bacteria actually 
tc-^^ted for penicillin sensitivity were obtained from stock cultures 
stored on blood agar slants at 4° C. 

To study the action of penicillin upon Streptococcus pyogenes, it 
seemed logical to use blood agar pour plates. If such plates are seeded 
with small numbers of organisms, streptococcus colonies grow readily 
and produce distinctive clear zones of complete (beta) hemolysis. It 
was believed that a pour plate method would not only indicate the 
numbers of colonies surviving the action of penicillin, but also the 
ffftHrt of the drug on the production of hemolysin and on colony char¬ 
acteristics. The hemolytic property of group A streptococci has been 
utilized in the assay of penicillin by other methods (4) (o) {6 ). With 
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these the production of hemolysis is used as an indicator of bacterial 
growth. 

The method described in this report involved the pouring of blo<xl 
agar plates containing uniform inocula of group A streptococci and 
varying amounts of penicillin. A degree of inhibition of the growth 
of the organisms by the drug was estimated by comparing the number- 
of colonies of the control plates with those surviving in the presence of 
penicillin after a standard period of incubation (18 hours). A single 
strain (T. I. No. 189), designated as the standard strain, was tested ir» 
times to indicate the variability of the results. The other strains were 
usually tested 2 or 3 times. 

Preparation of powr plates .—One cubic centimeter of a 10*® dilution 
of the strain being tested was placed in the central portion of each of 
the series of Petri dishes. To the inoculum in each dish, 1 oc. of peni¬ 
cillin solution was then added to obtain direct contact between the 
organisms and the drug. Within 2 or 3 minutes, exactly 10 cc. of 
melted blood agar, kept at 46° C. in a water bath, was added to each 
plate by means of a 10-cc. pipette. The agar was blown gently into the 
plate while slowly describing circles with the pipette to assist in the 
mixing of the organisms, penicillin, and culture medium. After the 
addition of the agar, the contents of each plate was thoroughly mixeel 
by moving the plate in a figure 8 on the tabletop about 30 times. As 
soon as the agar had set, the plates were inverted and incubated at 
37° C. for 18 hours. The plates were poured in groups of 8, including 
2 controls and 2 plates for each of the 3 quantities of penicillin used in 
testing the organisms. 

Penicillin quantities .—The susceptibility of the organisms was deter¬ 
mined with a single lot of calcium penicillin diluted with sterile nor¬ 
mal saline solution to contain 10,000 Oxford units per cubic centimeter. 
This solution was kept at 4° C. Prior to each series of tests, dilutions 
of the drug in normal saline solution were made up in large test tubes 
(50-cc.) and kept at 10° C. until just before being put into the plates. 

The quantities of penicillin added to the plates were 0.1.5 unit, 0.1 
unit, and 0.05 unit, respectively. These amounts were found to pro¬ 
duce maximum and partial inhibition (50 percent) of strains of 
group A streptococcus that had been tested with 1 unit, 0.5 unit, 0.2 
unit, 0.1 unit, 0.05 unit, and 0.025 unit. Since the plates contained a 
final volume of 12 cc., the quantities of penicillin per unit of medium 
were 0.0125 unit, 0.0083 unit, and 0.0041 unit per cubic centimeter. 
By using the three dilutions, minor variations in penicillin suscepti¬ 
bility were indicated. In the event that a particular strain was com¬ 
pletely inhibited or totally uninfluenced by the amount of penicillin 
used, smaller or larger quantities of the drug could be introduced into 
the plates for a further titration. 
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Preparation of organism suspensions .—A tube of tryptose phos¬ 
phate broth (2 cc.) was inoculated with the growth on a blood agar 
slant and was incubated at 37® C. for 18 hours. If good growth (as 
indicated by a dense suspension of organisms) was obtained, the broth 
was used to prepare a dilute organism suspension in normal saline. 
If the growth seemed poor, a second tube was inoculated from the first 
and incubated for 18 hours. The need for this procedure was uncom¬ 
mon. The repeat tests were run on 18-hour broth cultures maintained 
tor periods up to 1 week by daily subculturing in tryptose phosphate 
broth. 

Reading the plates .—^After 18 hours’ incubation at 37° C., the num¬ 
bers of colonies developing in the control plates and in those contain¬ 
ing penicillin were counted with the aid of a Quebec colony counter. 
Since the control plates and those containing penicillin were poured in 
duplicate, the average of each pair was taken as the actual count. 
The degree of inhibition of the growth of the streptococci by the peni¬ 
cillin was calculated by determining the percentage of colonies surviv¬ 
ing in the penicillin plates compared to the numbers of colonies in 
the control plates. 

With the dilutions of organisms commonly used (10“®) the control 
plate counts were usually between 100 and 300 colonies. As a rule the 
numbers of colonies of each of the control plates were comparable and 
the difference in counts was usually less than 10 percent of the average. 
In some instances, however, the variation between the 2 plates was 
from 20 to 40 percent of the average. The variations between each of 
a pair of plates containing a partially inhibiting amount of penicillin 
(0.05 onit) were usually similar. 

The degree of correspondence in plate counts of a series of 8 pour 
plates inoculated with 1 cc. of a 10"* dilution of hemolytic streptococci 
is shown in table 1. 


Table 1. —Number of visible colonies on pour plates seeded with 1 cc. of 

organism suspension (10-*) 


Plat^ No. 

.. . 1 

Colony 

count 

Plate No. 

Colony 

count 

1 . 

223 

5. 

204 

2 . 

192 

6 .-.-. 

192 

3 . 

223 

7_-__ 

188 

4 . 

218 

8. 

206 




Culture media .—^The agar medium was 4.5 percent Proteose No. 3 
Agar (Difco) enriched with 0.3 percent Bacto Beef Extract (Difco) 
and was prepared in 300-cc. amounts. The pH of the enriched me¬ 
dium was 7.3. After the sterile agar had been melted and cooled to 
46° C., sufficient fresh sheep blood (33 cc.) was added to make a con- 
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centration of 10 percent. Since the plates also contained 2 additional 
cc. of saline solution (organism suspension and penicillin), the final 
blood concentration in the poured plates was 8 percent. 

The tryptose phosphate broth was prepared by dissolving 29.5 gm. 
of Bacto-Tryptose Phosphate Broth (Difco) in 1,000 cc. of distilled 
water. The pH of the sterilized medium was 7.3. 

RESULTS 

The results of determinations of the penicillin sensitivity of 25 
strains of group A Streptococcus pyogenes are shown in tables 2 and 
3. Table 2 shows the uniformity of the responses to penicillin of the 
standard strain tested on 15 different occasions. This strain was 
always completely inhibited by 0.0125 unit of penicillin per cubic 
centimeter of blood agar, and in 75 percent of the tests was com¬ 
pletely inhibited by a dose of 0.0083 unit per cubic centimeter. In 
the remaining tests the degree of inhibition varied from 96 to 99.2 
percent. In view of this latter fact, it seemed likely that the minimal 
dose for complete inhibition lay close to 0.0083 unit per 
cubic centimeter. 


4 'able 2 .— Respon-ses of a xinglr strain of Group A streptococcus (type 19)^ to 

small amounts of penicillin 


of test 


9-11-44. 

9-12-44 

9-13-44. 

9-24-44. 

9-2.'V-44. 

9-2b-44. 

9-27-44. 

9-2f)-44. 

11-12^4 

11-19-44 

11-21-44 

11-2:1-44 

11-24-44 

11-2R-44 

11-30-44 

Moan 




Perwmla^e inhibition of vL<iblo 

Organism 

1 dilution 

('ontrol 

plate 

count 

colonies per quantity of 


penicillin 



0.15 unit 

0.1 unit 

0.05 unit 


10 -< 

3,250 

100 

99.2 

4-1.0 

io-« 

18 

100 

100.0 

50.0 

10 -i 

285 

100 

100.0 

44.5 

10-5 

212 

100 

100.0 

42.0 

10-5 1 

146 

100 

98.7 

33.0 

10-5 

1 233 

100 

100.0 

47. 0 

10-5 

140 

100 

100.0 

45.8 

10-5 

124 

m 

100.0 

76,3 

10-5 

180 

100 

lotto 

36.2 

10-5 

30t) 

100 

96.0 

40. 5 

10-5 

32.') 

100 

100.0 

42. 1 

10-5 

600 

100 

100.0 

31.4 

l(^5 

478 

100 

100-0 

32.0 

10-5 

232 

100 

100.0 

40.0 

10-5 

201 

100 

100 

100.0 

99.6 

45.3 

43.4 




1 T. 1. 189. 


The smallest quantity used in the tests, 0.0041 unit per cc., invariably 
produced some degree of partial inhibition of the strain. The degree 
of inhibition by this amount of penicillin ranged from 31.6 to 76.3 
percent, but in 66 percent of the tests the inhibition varied from 40 
to 50 percent. The mean inhibition of the strain by 0.0041 unit was 
43.4 percent, with a standard deviation of ±10.3 percent. It is 
interesting that the usual degree (40 to 50 percent) of inhibition pro- 
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duced by this amount was approximately one-half that of the next 
larger amount (98 to 100 percent). 


Tabls 3 .—Comparison of the responses of 2Jf serologicaUp tppvd Group A 
streptococcus strains to pcniciUin 


Serologic type 

Strain 

No. 

Organism 

dilution 

plate 

count 

Percentage inhibition of vis¬ 
ible colonies per (piaritity 
of iH'nieillin 

0.15 unit 

0.1 unit 

.05 unit 

[•} _ _ 

243 

10"S 

58 

100 

KK). 0 

50.0 

19 _ . - _ 

243 

10-s 

130 

100 

100.0 

52.0 

:‘j . _ _ 

1«2 

io-« 

101 

KX) 

100.0 

.58. 0 

19 ... ... 


10-5 

240 

100 

100.0 

.'39. 6 

:9 ..... 

259 

10-5 

277 

100 

KX). 0 

49. 5 

19 _ . 

259 

10-5 

77 

100 

98.7 

11.7 

19 ... - 

2,‘i9 

I CM 

142 

UX) 

100. 0 

13.4 

i9 . - _ 

225 

10-5 

122 

100 

KK). 0 

46. H 

19 _ 

225 

10-5 

91 

100 

KK). 0 

28.5 

19 _ 

225 

10-5 

102 

KX) 

100.0 

64.7 

19 _ 

191 

10-5 

218 

UK) 

92. 7 

40.!) 

19 

191 

10-5 

141 

UK) 

KX). 0 

49. 7 

19 . 

400 

10-5 

2.% 

UK) 

l(K).0 

84. 0 

19 ..... 

373 

10-5 

165 

UK) 

KK). 0 

88. 0 

19 _ 

373 

10-5 

98 

KX) 

100.0 

50. 0 

19 .. - 

398 

10-5 

307 

100 

100.0 

65. 0 

19 . - _ . 

398 

ifr-* 

148 

KX) 

100.0 

34. 9 

19 _____ __ 

364 

10-5 

142 

KX) 

100.0 

52. 0 

19 .. ... . 

402 

10-5 

1,281 

74 

23.0 

15. 0 

19 

402 

KM 

198 

100 

56.0 

0.0 


193 

10-5 

762 

100 

98.3 

59.5 

17 

193 

10-5 

182 

100 

100.0 

56. 0 


208 

10-5 

759 

100 

91.7 

20.0 

i: . . . .. . 

208 

10-5 

250 

KX) 

99.9 

40.8 

17 ......... 

223 

10-5 

228 

UK) 

100.0 

49.2 

17 . .. 

223 

KM 

1,109 

KX) 

99.5 

41.7 

17 . . . - 

410 

10-5 

215 

100 

100.0 

57. 0 

17 _ - 

.'388 

10-5 

88 

KK) 

1(K).0 

80.0 

17 . .... . . . . . - 

388 

10-5 

238 

1 100 

100.0 

86*. 6 

3 _ 

220 

KM 

1,812 

, 100 

99.0 

3:3.0 

3 . ....... _ - . 

220 

lO-fl 

43 

1 100 

97.7 

60. 5 

3. . .. _ _ _ ... . - . 

220 

10-5 

207 

100 

97.6 

40. 5 

3 .. . 

201 

10-5 

243 

1 KK) 

KK). 0 

, 97.6 

3 ..... ...... 

201 

KM 

270 

i KK) 

KX). 0 

81. 1 

1 .._ i 

190 

KM 

740 

i UK) 

94. 9 

1 22.0 

1 .. . 

190 

10-5 

1,562 

' 100 

99.9 

22, 0 

1 _ _ . . . __ 

190 

10-5 

165 

100 

KX). 0 

j 23.0 


217 

10-5 

374 

100 

96. 3 

63. C 

] 

217 

10-5 

1, 213 

1 100 

95. 9 

! 31.8 

1 . ' _^'_ _. - 

217 

10-5 

250 

100 

95. 2 

1 42.8 

1 .. .. 

424 

10-5 

315 

100 

80.0 

j 0.0 

I . . 

424 

10-5 

467 

100 

88.9 

1 18.6 

12 

204 

KM 

72 

100 

(Wi, 6 

1 28.0 

12 __ - _ 

204 

10-5 

273 

96.7 

77. 6 

1 0.0 

12 ,. .... _ . _ 

2(H 

10-5 

226 

100 

93.8 

, 19.5 

12 _ _ 

204 

10-5 

Z34 

94.5 

8:3.4 

9.0 

1 

423 

KM 

745 

UK) 

KK). 0 

' 51.0 

4 ... 

42:3 

10-' 

1 

25(1 

KK) 

1 101 ). 0 

1 32.8 

3A .... _ . __ 

499 

! 10-5 

212 

KK) 

1 KX). 0 

97. 2 

11 . ___ _ 

461 

1 10--' 

303 

' UK) 

66. 0 

0.0 

41 .... .. 

461 

' 10-' 

765 

100 

1 77.0 

17.0 


Table 3 compai*es the responses of 24 other strains of group A strep¬ 
tococci belonging to 8 serologic types with those of the standard 
strain. Twenty strains manifested the same degree of penicillin 
susceptibility as the standard strain. Two of these strains (Nos. 201 
and 499), however, may have been somewhat more siiseeptible to 
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penicillin than the standard strain, as they were almost completely 
inhibited by the 0.0041 unit per cubic centimeter. On the other hand, 
4 strains (Nos. 204, 402, 424, and 461) seemed to be slightly more 
resistant to penicillin than was the standard .strain. One of these 
(No. 402) required 0.016 unit per cubic centimeter for complete inhibi¬ 
tion on one occasion, and the other (No. 204, Type 12) was incom¬ 
pletely inhibited by 0.0125 unit in 2 of 4 tests. 

In all the tests the degree of inhibition by each different quantity of 
penicillin persisted as a rule for 24 hours after the initial reading. In 
some instances, at 42 hours a small number of colonies which had 
showed complete inhibition at 18 hours developed in the plates con¬ 
taining 0.1 unit of penicillin but not in those with 0.15 unit. Colonies 
failed to develop on the latter plates, which were observed daily for 
1 week. The plates containing 0.05 unit showed only slight increases 
in the 42-hour plate counts. 

In all plates showing partial inhibition (less than 100 percent), the 
colonies were commonly reduced in size and were surrounded by nar¬ 
rower zones of beta hemolysis, when compared with the controls. The 



1. 0 >iitn»l blood apir iilate seeded wilb 1 cc. of a susjteiislon of 
Group A streptococci (strain No. 259, Type 19) after 48-hoiir 

incubation. 
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2 . The effec-t of 0.(K) unit of penicillin in a blood agar iM>nr plate stHHled 
with !«•. of a 10-* suspension of Group A streptococci (strain No. 250, 
Type 1S>) and after 48-hour inculMition. Compare with control (lig. 1) 
for colony nunilier and size, and the width of the hemolytic zones. 

difference was maintained for a period of several days and is shown 
in figures 1 and 2. 

No consistent changes in colonial morphology were apparent. All 
the plate.s contained variable nnmlters of small compact and larger 
spreading colonies. 

COMMKXT 

The results obtained in this study indicate that natural variations 
in iienicillin sensitivity were slight or inapparent among 25 strains of 
group A .strei)tococ‘ci belonging to 8 distinct .serologic types. The 
failure to observe any gross differences in the penicillin sensitivity of 
these organisms is in accordance with previously reported observations 
(.5). According to Garrod (7') no penicillin-resistant strain of Strep¬ 
tococcus pyogenes has been encountered. 

With the method used, the amounts of penicillin required to produce 
complete inhibition of the growth of hemolytic strei)tococci were com¬ 
parable to those determined by others. According to Rammelkami) 
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and Keefer (S), various strains of Streptococcus pyogenes are killed 
by concentrations of 0.0009 to 0.0156 unit of penicillin per cubic cen¬ 
timeter of veal infusion broth. The group A strains tested by Watson 
were completely inhibited by 0.0156 unit of penicillin. Although we 
used larger total amounts, most of the strains were completely inhi¬ 
bited by an amount of penicillin between 0.0082 and 0.0125 unit per 
cubic centimeter of blood agar. By the method of Rake and Jones, 
the growth and hemolysin production of hemolytic streptococci were 
prevented by a quantity of the drug between 0.03 and 0.05 unit in a 
volume of 2.3 cc. 


SUMMARY 

1. A method for studying the action of penicillin on group A 
streptococci in blood agar pour plates is described. 

2. With 2'3 of the 25 strains tested, an amount of penicillin between 
0.15 and 0.1 unit per plate (0.0125 and 0.0083 per cc. of blood agar) 
prevented the development of visible colonies for 18 hours. 

3. Only minor variations in penicillin sensitivity were noted among 
representative strains of eight serologic types of group A streptococci. 
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ELECTRIC OPHTHALMIA 


LEWIS K. WOODWARD, JR. 

Lieutenant Commander (MO) U. S. N. R. 

Over a period of 3 months a total of 47 cases of flash bum of the 
qres, or electric ophthalmia, were treated aboard a repair ship. Dur¬ 
ing this time an abnormally large amount of welding was done in 
making emergency and battle-damage repairs to various ships, which 
partially accounts for the large number of cases. 

The greater number of cases occurred in shipfitters and other men 
working in the immediate vicinity of the welders, usually only a few 
feet away. There were no cases in men who had worn protective 
goggles or hoods whenever welding was being done. All the cases 
were in men who had momentarily removed their goggles at the time 
that an arc was struck, or in those who did not use goggles while at 
work. This practice was particularly prevalent at night when the 
visibility of the material being worked upon was much less. In only 
five instances did such bums occur in welders; in one instance they 
resulted when a welder lifted his hood, and in another when the welder 
nearby stmck an arc. 

There were seven men who sustained a second bum during this 
period, and there were two cases of a third burn resulting. 

The main complaint was a burning sensation or pain in one or both 
eyes, which was frequently accompanied by a feeling of having a 
foreign body in the eye. Photophobia, lacrimation, and blepharo¬ 
spasm were pronounced in many cases. 

The findings were principally a mild to severe injection of the con¬ 
junctiva, and more especially an episcleral injection. In five instances 
there was considerable edema of the eyelids, upper and lower. In six 
men there was evidence of pseudopterygium with accompanying injec¬ 
tion. Superficial ulceration of the cornea was present in two cases. 

The interval between exposure to the welder’s arc which caused the 
bom and the time of reporting for treatment varied between 30 min¬ 
utes and 36 hours. In most instances from 4 to 10 liours elapsed after 
exposure before the appearance of symptoms. 

Treatment consisted of irrigation of the eye with mild boric acid 
solution, and instillation of a solution containing pontocaine hydro¬ 
chloride and neosynephrin hydrochloride. In many instances an oint¬ 
ment containing 2-percent butyn sulfate was also employed. Relief 
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was obtained, especially when there was edema of the lids, by applica¬ 
tion of cool boric acid compresses. The response of all cases to therapy 
was prompt; in many men all signs and symptoms had disappeared 
within 24 hours, and in only three cases was there any inflammation 
present after 48 hours of treatment. One man required a moderate 
amount of codeine and barbiturates for 1 day. 

About one-third of the patients were removed from duty for a 
24-hour period, but none required admission to the sick list. 

An observation which might be made from this survey is that the 
problem is one of prevention. Goggles and hoods give adequate 
protection against flash bums of the eyes. 


GASTRIC JUICE IN TREATMENT OF ULCER 

The Rastric juice of normal volunteer subjects was fed to a series 
of piitients with uncomplicated peptic ulcer. The normal gastric 
juice was neutralized, Altered, and preserved with tricresol. Relief 
of peptic ulcer symptoms resulted.— Morrison, L. M. : Peptic ulcer 
disappearance after feedings of normal human gastric juice. Am. J. 
Digest. Dls. 12: 323-327, October 1945. 


4 ; 4 ; 


PRESENT TRENDS IN MEDICINE 

There seems no doubt that a man’s physical state affects his 
feelings and his behavior, and conversely that his feelings and his 
behavior affect his physical state. The disturbances of disease 
and the corrective efforts of therapeutics can work in either direc¬ 
tion. “Organic” and “functional” are no longer distinct; still less 
are they synonymous with “important” and “unimportant” This 
principle is not to be taught in a short specialist course on psycho¬ 
logic medicine; if it is acct'pted as sound, it must pervade the wards, 
the outpatient department, the lecture rooms, and the examina¬ 
tions. As yet the issue has not been squarely faceil. The profession 
as a whole has not fully realized that if it undertakes to treat 
patients whose disorders are psychogenic, it must attempt to in¬ 
fluence their feelings and their behavior. It must learn how to 
“move” people, their minds, not just their bowels. It must concern 
itself with their morals and their religion, not merely as tolerant 
observer but as oi)erator. Medicine indeed is likely to find itself 
charged with a role that has .hitherto been accorded to the church. 
If so, the implications for medical education are heavy.— Aitken, 
R. S.: Teaching of mt'dicine. Lancet 2: 225-229, August 25, 1945. 
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THE DETECTION OF MALINGERING: 
A FURTHER STUDY 


WILLIAM A. HUNT 
CJommander H(S) U. S. N. R. 

For the purposes of this discussion malingering will be limited to 
the conscious, willful simulation of some psychopathic disturbance. 
It can be further divided into two general types: Asymptomatic 
malingering, which occurs in normal persons whose personality struc¬ 
ture shows no evidence of basic psychopathosis; and symptomatic 
malingering, which occurs in individuals who are basically psycho¬ 
pathic. In this latter type the malingering must be considered a func¬ 
tion of the underlying personality difficulty. 

Asymptomatic, sometimes called “pure” malingering, occurs infre¬ 
quently in the military services and is easily handled. In general it 
may be characterized as follows: (1) It occurs in normal persons; 
(2) it occurs only when encouraged by the social situation; (3) it is 
not carried to extremes involving severe social consequences for the 
malingerer; and (4) it is easily treated. 

Such asymptomatic malingering is apt to appear in a poorly mo¬ 
tivated but psychologically healthy recruit when an externally created 
opportunity, such as a periodic medical examination or regular sick 
call, presents itself. Since the malingerer is in normal contact with 
his social environment, he is unwilling to press his simulation to the 
point where his actions involve him in serious consequences either of a 
disciplinary or medical nature. He can usually be brought into line 
by a few carefully chosen remarks from the medical examiner. As 
he has the normal person’s accessibility to social pressure, group 
morale can be used in controlling him. Such asymptomatic malinger¬ 
ing is always conscious. 

Two illustrations from the author’s experience at a large Naval 
training station are apropos. Recruit A was somewhat poorly moti¬ 
vated toward the war effort and loath to leave the comforts of a civilian 
environment. When interviewed during the regular recruit re-exami¬ 
nation upon his arrival at the training station, he proceeded to build 
up an elaborate story of severe, incapacitating headaches. Neither 
the work history, the social history, nor his description of his symp¬ 
toms fitted his claim of incapacitation. Instead of accusing him of 
lying, the examiner mildly remarked that his headaches did not seem 
to be as bad as he thought they were, and sent him on to duty. When 
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seen 3 weeks later, the recruit had no somatic complaints, was d<>in<r 
well in his recruit company, and remarked that the Navy was fine and 
that his shipmates were “swell fellows.” 

Recruit B gave a history of childhood head injury with no sequehu*. 
He was sent to duty and a social history was obtained which was nega¬ 
tive. When he was called in automatically for re-examination at the 
end of 3 weeks of training, however, he gave a lengthy and impassioned 
history of nervous instability. The story was palpably false, and 
gentle probing by the examiner produced a confession and the state¬ 
ment that several letters from home had produced some nostalgia. 
His homesickness was discussed with him and he was returned to duty. 
When seen again at a later date, he was happy and stated, “Nothing 
could get me to leave the Navy.” 

Symptomatic malingering is more frequent and poses a more serious 
problem. It is characterized as follows: (1) It occurs in an abnormal 
person suffering from some basic psychopathosis; (2) it manifests it¬ 
self without encouragement from the social environment; (3) the indi¬ 
vidual will caiTy it to extremes often involving serious medical or dis¬ 
ciplinary consequences; and (4) it can be handled only by getting at 
the basic psychopathosis and treating that. Such symptomatic malin¬ 
gering is found particularly in the psychopaths, neurotics, and psycho¬ 
neurotics. Such conscious, willful simulation grades over insensibly 
into the unconscious mechanisms of hysteria. Brill and Farrell have 
discussed this (i). 

The detection of malingering is based upon the fact that the malin¬ 
gerer is not familiar with the complete picture of the disease he is simu¬ 
lating and hence is unable to duplicate it. This offers an ideal oppor¬ 
tunity for the psychologist with his testing technics. We have com¬ 
pared the typical intelligence test responses of a control group of 
known mentally deficient persons with those of an experimental group 
of malingerers attempting to simulate mental deficiency { 2 ). The 
test picture is quite different in the two groups, as the malingerer tends 
to fail more of the easy items and pass more of the difficult items than 
the mental deficient does. Goldstein has used this demonstrable differ¬ 
ence as the basis for evolving a scoring stencil for detecting malinger¬ 
ing on the Army’s Visual Classification Test { 3 ). 

In view of the known tendency of psychotics to show “scatter” in 
their performance on intelligence tests, the question arises as to 
whether or not such scatter resembles that shown by malingerers, or 
whether the malingering performance can be distinguished f rom the 
psychotic picture as well as the mentally deficient one. Goldstein ha,- 
also raised this question and suggests that such a tendency may be pre.'- 
ent and act to invalidate his malingering stencil. 

In order to check this, the two tests used in the previous malingering 
study were administereil to .50 known psychotics. Thirty of these wen 
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old, chronic cases in a custodial institution, and 20 were milder, recent 
cases still under observation and therapy. The tests were an Arithme¬ 
tical Reasoning test consisting of 10 arithmetic problems, and an Easy 
Directions test containing 20 simple tasks to be carried out on the test 
paper. Both were written tests with a 2-minute time limit. 

Tables 1 and 2 show the results in terms of percentage of the group 
passing each item and compare them with the previous groups of ma¬ 
lingerers and mental deficients. It will be seen that the responses of 
the psychotics do differ from those of the malingerers and represent a 
J-shaped distribution, gradually dropping off as the difficulty of the 
items increases or the time limit is approached. The significant thing 
is that this distribution does not show the major inversions typical of 
the malingering distribution. It is not that individual psychotics do 
not scatter, but that the group as a whole does not show the malin¬ 
gerers’ pronounced tendency to overestimate or underestimate the diffi¬ 
culty of certain items. 

Tabus 1. —Percentage of malingerers, feebleminded and psychotic passing each 

item on Arithmetic test 


Item 

Mnlineen'rs 

N-4.'i 

FwhlomindcHi 

X-4.'> 

Chronic 

schizophrenic 

1 MiM 

.schizophrenic 

1 N=-20 

1 

44 

51 

87 

75 

2 

27 

47 

67 1 

80 

•i . 

42 


6.1 1 

70 

4 . 

27 

9 

33 ! 

40 

5 

•M 

4 

40 , 

35 

«5 

24 

4 

27 

25 

7 

1 

0 

13 

15 


11 

0 

3 

10 

9 

9 i 

0 

7 

5 

Iti . . 

9 

0 

7 

5 


The paper and pencil personality tests, or neurotic inventories, at 
present being used as screening tests for neuropsychiatric selection in 
the military services, offer another opportunity for malingering. Such 
tests usually consist of a collection of brief items covering significant 
autobiographic material as well as current symptoms. The questions 
are relatively undisguised, and it is easy for the subject to grasp their 
purport and control his responses accordingly. It has been the ex- 
pjerience here, however, that despite such insight into the purposes of 
the test, most malingerers overplay their hand and apj^ear so mucli 
worse on the test than the truly psychopathic individual that they are 
immediately obvious. 

In order to check this observation, an experiment was performed in 
which 87 enlisted men, all free of neuropsychiatric defect, were given 
the personality inventory used as a screen test at a Naval training 
station (4). The inventory consisted of two parts printed on the op- 
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Tabue 2. —Percentage of malingerers, feebleminded and paychotics passing each 

item on Easy Directions teat 


Item 

Malingerers 
j N«45 

Feeble^ 

minded 

N=45 

Chronic 

schizophrenic 

N-30 

Mild 

schizophrenic 

N=20 

1____- 

69 

51 

70 

75 

2______ ... 

62 

38 

80 

65 

3__ 

56 

18 

63 

65 

4...-. ... 

56 

33 i 

60 

70 

5____ 

27 

69 1 

70 

75 

6___ 

29 

20 

50 

65 

7___ 

22 

66 

63 

7tl 

8...... 

36 

53 

57 

70 

9..... 

67 

62 

60 

65 

10__ 

60 

56 

60 

60 

11_ _ 

38 

9 

43 

60 

12 .... . __ 

18 

7 

23 

45 

13___ 

38 

7 

30 

35 

14____ 

29 

4 

33 

35 

16___ ___ 

24 

4 

30 

25 

16...____ 

16 

2 

10 

25 

17........ 

11 

0 

10 

20 

18__ 

13 

0 

3 

20 

19... .. 

0 

0 

7 

15 

20..... 

0 

0 

7 

10 


posite sides of a single sheet of paper. One side contained 32 items 
from the well-known Cornell Selectee Index covering common neu¬ 
rotic symptomatology such as use of dope, tendency to headaches, bed¬ 
wetting, etc. The other side contained 20 items from the Shipley Per¬ 
sonal Inventory. These are forced-choice items covering the same 
general ground as the Cornell Selectee Index but in a slightly more 
disguised form. The subjects were instructed to imagine they were 
“gold brickers” attempting to malinger their way out of the Navy 
and to answer the test questions accordingly. 

The responses of this group of malingerers were then compared 
with those of a control group of 54 men discharged from the Navy 
for neuropsychiatric reasons. The papers were scored for total num¬ 
ber of “bad” answers on the Cornell Selectee Index (C. S. I.), total 
number of “stop” (or particularly significant) questions answered in¬ 
correctly on the C. S. I., and the total number of “bad” answers on the 
Personal Inventory (P. I.). 

Table 3 summarizes the results and demonstrates that the malinger¬ 
ers do score much higher than the true psychiatric group. The mean 
score on the C. S. I. for the malingerers was 18, for the psychopathic 
group 5.4. The mean “stop” question score for the malingerers on 
the C. S. I. was 6.5; for the psychopathic group it was 1.3. The mean 
score on the P. I. for the malingerers was 13.6, and for the psycho¬ 
pathic group 8.6. As the critical ratios show, all these differences are 
statistically reliable to a high degree. 

It must be stressed, however, that this difference is a group differ¬ 
ence, and while most members will follow the group trend, occasional 
individual malingerers will be found who do not show this tendency 


Digitized b'> 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 


























» KBH< aev law I MALINGERING—HUNT 253 


Tabus S. —Inventory mean scores of malingerers and dischargees with critical 

ratiti.of differences 


• 

Malingerers 
N-87 1 

DischarKces 

N-54 

1 

Critical ratio 
of ditTerenw* 

S. I. lota] score...... 

18.0 

5.4 

13.5 

r. S. I. “stop**. 

6.5 

1.3 

5.8 

P. I .. 

13.6 

8.6 

6.2 


to score unduly high. Some will even be found who score zero, 
or unduly low, apparently feeling that such obvious covering-up 
behavior is equally apt to call p^chiatric attention to them. Item 
analysis reveals that the differences between the two groups are quan¬ 
titative rather than qualitative. There is no tendency, as there is in 
intelligence tests, for certain items to be chosen by different groups. 

These experimental results support the author’s clinical experience 
that malingering is relatively easy to detect on psychologic tests. 
Even when the item is easily seen through, and when the malingerer 
feels in full control of the situation, he is unable to duplicate with any 
exactness the true behavior picture of the group he is imitating. 

Both these situations involve testing materials which are familiar 
to the malingerer, and this familiarity leads him into the false confi¬ 
dence that he can control his responses to conform to the clinical pic¬ 
ture he is simulating. It is interesting to consider what happens in 
a relatively unfamiliar testing situation, such as the interpretation 
of the Rorschach ink blots. While no results are available for an 
experimental group on the Rorschach test, the author has adminis¬ 
tered this to many malingerers. 

In opposition to the response in testing situations involving intelli¬ 
gence tests and personality inventories, the response of the malingerer 
to the ink blots is one of extreme caution. The response picture is 
marked by a general paucity of responses, the rejection of numerous 
cards, an unduly large number of popular responses, and some persev¬ 
eration or repetition of previous responses. The bizarre and unusual 
is seldom seen. This confirms Benton’s experience (J). The picture 
is one of an insecure individual proceeding in a strange situation with 
great caution. Unfortunately the same response picture is often seen 
in neurotics and anxiety subjects, perhaps because of the similarity of 
the psychologic elements determining the subject’s behavior. 
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MISUSE OF MORPHINE 

Evidence is mounting that moiphine has a single legitimate 
use; namely the relief of severe pain, a view that is widely ac¬ 
cepted but too little put into practice, says Henry K. Beecher, 
consultant in anesthesia and resuscitation, Mediterranean Theater 
of Operations. Causes of morphine misuse or overdosage, accord¬ 
ing to him are: 

1. Failure to appreciate that nearly the safe maximum anal¬ 
gesic effect of morphine can be produced by % grain and that 
grain can produce serious depression in small persons or those 
whose tolerance may have been lessened by wounds. An other¬ 
wise modest dose may become an overdose in a given case. 

2. Failure to realize that subcutaneous injections of morphine 
will be only poorly absorbed, if at all, when the peripheral cir¬ 
culation is sluggish or Inactive, as a result of cold or low systemic 
blood pressure. Failure to get pain relief from the unabsorbed 
morpliine leads to the administration of a second or third dose, 
all of which may be absorbed at one time when the peripheral 
circulation is re-established as a result of resuscitative measures. 

3. The incorrect belief that extensive wounds are inevitably 
associated with severe pain often leads to needless use of mor¬ 
phine. At Anzlo, only a quarter of the severely wounded patients 
said, in response to a direct question, that they were having 
enough iiain to want pain relief medication. 

4. Administration of morphine for conditions that will not 
respond satisfactorily to the agent, however large the dose, is 
a common error. Specifically, the use of morphine to treat the 
restlessness associated with bleeding, with anoxia, or with hysteria 
cannot l>e soundly defended. The use of morphine in shock, except 
for the treatment of severe pain, is contraindicated. Morphine is 
occasionally administered when other agents (barbiturate .seda¬ 
tion, for example) are far better.— Beecher, H. K. : Editorial: 
Mi.suse of morphine as therapeutic agent. Surg., Gynec. & Obst. 
81: 461-462, October liH5. 
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MENTAL HEALTH OF MEN DISCHARGED 
UNDER THE POINT SYSTEM 


A PRELIMINARY NOTE 

VAYLB S. BRIDEN 
Commander (MC) U. S. N. 
and 

WALTER L. WILKINS 
Lieutenant Commander H (S) U. S. N. R. 

Koutine psychiatric screening of men discharged from the Navy is 
not uniformly required as is the psychiatric examination of men enter¬ 
ing the service, and experience at this activity does not indicate that 
there is any urgent need for the extremely careful psychiatric exami¬ 
nation which, in the case of recruits, aimed at keeping out the unfit. 

At this activity, which has been a separation center for a west coast 
Naval district for many months, the psychiatrists have seen men dis¬ 
charged for a great variety of reasons—inaptitude, overage, underage, 
convenience of the government, bad conduct, undesirable, and, in the 
case of servicewomen, pregnancy. Wlien the point system was an¬ 
nounced for the separation of general Naval personnel from the serv¬ 
ice, there was some local curiosity as to the types of men being 
discharged and their general mental health. The senior medical 
officer initially required the psychiatrists to add a short note to the 
form Y, commenting on the incidence of abnormal psyche. To assist 
in getting objective data on a large number of men to supply this 
information, recourse was had to the standard personality inventories. 

The routine use of the Wilkins-Miles Self-Description Inventory 
for over a year at this activity was prompted by the fact that the 
inventory was standardized so that there was a maximum of simplifi¬ 
cation, all questions puzzling to literates of the mental age of 11 years 
or less being excluded. The routine use of this inventory on all dis¬ 
chargees over a year's period supplied the psychiatrists with certain 
’‘stop” questions which were found to be critical questions with sur¬ 
vivors of ship sinkings and with men being discharged to civil life. 
Average time of administration of tlie SDI has been found to be 14 
or 15 minutes whether administered in groups or individually. 

The need for a much shorter form became paramount when the 
large number of separatees began to arrive, and this led the psy¬ 
chiatrist to construct a form which could be completed in little more 
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than a minute, required minimal directions, and could be scored by 
scrutiny. The questions finally selected on the basis of this psy¬ 
chiatric consensus were; 


Age Rank or Rate 

(Last name) (First name) 


1. How long have you been in the service? (months)- 

2. How long overseas? (months)_ 

3. How many major engagements?_1_ 

4. Do you usually feel well and strong?- Yes No 

5. Do you often have indigestion or stomach trouble?_ Yes No 

6. Do you ever have any dizzy spells?_ Yes No 

7. Did you ever have any nervous trouble before entering the service?- Yes No 

8. Have you had any nervous trouble since entering the servi<'e?— Yes No 

9. Do you have headaches as often as once a month?_ Yes No 

10. Are you happy and sad by turns without knowing why?- Yes No 

11. Are you ever bothered by the feeling that people are reading your 

thoughts?_ Yes No 

12. Do you sometimes have a feeling that things around you are not 

real ?_ Yes No 

13. Are you in just as good health as when you came into tlie service?- Yes No 


Items 1 through 3 are for the general orientation of the psychiatrist. 
Items 4 through 13 are answered merely by encircling the Yes or No. 
Items 4 and 13 should be answered Yes; all the remaining items 
should be answered No. Any deviation from this is considered an 
unhealthy response and can be told at a glance at the sheet. The ques¬ 
tionnaire has some space at the bottom of the sheet for additional 
notes by the psychiatrist which he may wish to make during the 
interview. This brief questionnaire was administered to the first 
thousand men separated under the point system, a group which in¬ 
cluded 131 officers and 869 men. This is considered to be a representa¬ 
tive sampling of men being discharged. The median number of 
months of active duty was 43 (Qa of 52 months; Qi of 35.4 months). 
The number of major engagements participated in by these men in 
general followed a J-curve, with a mode of zero but a range up to 
15 major engagements. 


Tabijc 1. — Number of unhealthy i-espomteH by separatees on the short 

questionnaire 


Niimbor of rosiKinses 

Officers 

Men 

Total 

Percentage 

0 . . - 

95 

47S 

573 

57.3 

1 ..-. 

19 

192 

211 

21.1 

2 ___- _ 

13 1 

111 

1 124 

12.4 

3 . . 

3 ' 

.39 1 

42 

4.2 

4 ^ 

1 

26 ’ 

27 

2.7 

5 

0 

15 

15 

1.5 

6 

0 

6 

6 

.6 


0 

1 

1 1 

. 1 

H 


1 

1 1 

.1 
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The great majority of these men had surprisingly few complaints 
which could be considered of psychiatric significance. The total num¬ 
ber of unhealthy responses for the group is shown in table 1. Fifty- 
seven percent had no unhealthy responses; nearly four-fifths had only 
one such response; nine-tentlis had only two. No difference between 
officers and men could be noted. 


Tabi.f. 2. —Sprciflc respon»e» checked hy separatees 


It<*m No. 

Officers 

Men 

Total 

Percentage 

4. Feel well.. 

0 

12 

12 

1.2 

ft. Stomach trouble . 

3 

S3 

m 

8.6 

6. Diiiv spells....... 

4 

72 

76 

7 6 

7 Nervous before entry .. 

2 

22 

24 

2.4 

S. Nervous since entry... 

9 

133 

142 

14.2 

9. Headaches. ....... 

16 

1S6 

21)2 

20.2 

10. Mood shifts... 

5 

5S 

63 1 

6.3 

11. People readinit your thoughts. 

12. Feeling of unre^ity.. 

0 

12 

12 1 

1.2 

3 

21 

24 

2.4 

13. Good health. .... 

15 

167 

182 

18.2 


The specific responses which these men were likely to check can 
be noted in table 2. Twenty percent complained of headaches, but 
psychiatric interview, which of course was focalized by the particular 
items checked, showed that these headaches were crippling in ex¬ 
tremely few cases and in no instance required hospital observation. 
Eighteen percent felt that their health was not quite as good as when 
they entered the service. Fourteen percent complained of some ner¬ 
vousness, but this turned out, in the next interview, to be vague and 
certainly insufficient to hold up a man’s return to civil life. 

It is significant that the stop questions aimed at detection of 
possible schizoid trends were so infrequently checked; items 11 and 
12 were checked by only 1 and 2 percent. Again psychiatric interview 
indicated that none of these complaints were of deep psychiatric 
significance. Not a single psychotic was detected through the psy¬ 
chiatric interview, and not a single officer or man was transferred 
to the local Naval hospital for disposition or more extended obser¬ 
vation. 

In the case of functional complaints, entry was made on the ter¬ 
minal form Y, but no man was thought to be in such a mental state 
that his discharge need be held up even so much as a day. These 
data suggest that the mental health of the ordinary separatee is very 
good indeed, considering length of service, amount of time spent in 
combat, and so on. Whether such a conclusion is valid or not only 
time can tell. 

Comparative data upon a group not quite so stable at the time of 
their being seen by the psychiatrists are presented in tables 3 and 4. 
wherein the number of items checked by the sui-vivors of a heavy cruiser 
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'Fable S .—'Number of unhealthy responses by survivors on the short questionnaire 


Number of responses 

Number of 
unhealthy 
responses 

Percent¬ 

age 

0.-. 

53 

19. 2 

1 ..... 

56 

20.2 

2 ... 

59 

21.3 

3 .-. 

35 

13.9 

4 . 

29 

10.7 




No. of responses 

1 

Number of 
unhealthy 

Percent¬ 

age 



responses 

5 


18 

6.6 

6.. 


16 

5. 5 

7 

_ _ 

4 

1.4 

8. 

1 

0 4 

9. ..... 

1 

0 4 



Table 4 .—fspecifie responses cheeked by survivors 


Item No. 

Number 
of un- ' 
healthy 
responses 

Per¬ 

centage 

4. Feel well___ 

16 

5.9 

5. Stomach trouble_ 

50 

18.4 

6. Diwy spells.. ... 

90 

33.1 

7. Nervous before entry.. 

20 

7.3 

8. Nervous .since entry .. 

86 

31.3 

9. Headaches..... 

111 

40.8 


Item No. 

Number 
of un¬ 
healthy 1 
responses 

1 

Per¬ 

centage 

10. Mood shifts.. 

88 

32-3 

11. People reading your 



thoughts... 

25 

9.2 

12. Feeling of unreality-.. 

47 

17 3 

13. Good health.. 

89 

32 7 


are shown. This particular cruiser went down very quickly, and the 
total number of casualties was great, being tentatively estimated at 
two-thirds of the ship’s complement. The survivors spent 6 days in 
the water before being rescued. Upon arrival in the United States, 
they were routinely screened by the psychiatrists, who found in their 
individual interviews precisely the differences shown in the tables. 

These 272 men represent a group which had undergone severe psy¬ 
chic trauma as a climax to rather severe combat duty and experience. 
Only 19 percent had no unhealthy responses upon the questionnaire. 
The group is significantly different from the separatees, but this is to 
lie expected, considering the recency of the traumatic experience. 

The specific complaints of the survivors are shown in table 4. Clin¬ 
ical impressions of mild depression and fatigue on this group are borne 
out by the items checked on the short questionnaire. Twice as many 
survivors as separatees complained of bad headaches; over four times 
as many complained of dizzy spells; and twice as many complained of 
nervous trouble. Differences on items 11 and 12 also appear to be of 
significance, and yet only two men were held over because of these 
items, and they were allowed to go on leave the next day. 

In the case of survivors, the examining psychiatrist, feeling that 
leave is one of the best of therapies, tried to get every survivor to his 
home and to the beneficial environment presumed to exist there. Very 
frequently a man was sent on survivor’s leave, with the object of the 
man’s benefiting from his leave and then reporting for psychotherapy 
at his station. 
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SUPPRESSION OF EARLY SYPHILIS BY 
SUBTHERAPEUTIC DOSAGE 
OF PENICILLIN 


BEPOBT OF A CASE 

JACX L. DERZAVIS 
Ueutenant Cominander (M€) U. S. N. JL 
and 

FREDERICK T. BOND 
Captain (MC) U. S.N. R 

Recent reports on the modification of early manifestations of syphi¬ 
lis have justified the admonition that penicillin therapy for gonorrhea 
might mask or delay the signs of simultaneously acquired syphilis. 
The original report of the Penicillin Panel of the Subcommittee on 
Venereal Diseases of the National Research Council (1) demon¬ 
strated that the incidence of relapse in syphilis, when penicillin is 
administered, is in direct relationship to the total dosage given by 
the intramuscular route in 7^ days, greatest with 60,000 units and 
least with 1,200,000 units. 

The purpose of this i-eport is to demonstrate the delay in diagnosis 
resulting from the use of 200,000 units of penicillin in an effort to 
treat an inguinal adenitis. 

Cate report .—A 31-.vear-old white male reported on 6 November 1944, com¬ 
plaining of a penile “haircut” of 1-week duration. Examination revealed an 
almost completely healed, small superficial erosion at the insertion of the 
frenulum onto the glans penis, accompanied by a balanopostbltis and a small, 
nontender, firm, discrete, right inguinal adenitis. A darkfield examination for 
Treponema pallidum, and blood Kahn and Frei tests yielded negative results. 

On 9 November the patient was admitted to the sick list with a diagnosis 
of balanopostbltis. Material from the area of the healed penile lesion was 
rf-subjected to darkfield microscopy but failed to reveal Treponema pallidum. 
U1o<k1 Kuhn and Frei tests were again negative. On questioning, the patient 
repeattMlly denied extramarital exposure, and his wife, who was in the second 
month of pregnancy, revealed neither laboratory nor clinical evidence of syph- 
ili.s. On this day the patient was given 4 gm. of sulfatbiazole. When this was 
followed on the next day by fever and a macular toxic eruption, the drug was 
discontinued. 

Two days later the left inguinal lymph nodes had enlarged to walnut-size 
and were firm and tender, while the right inguinal nodes were peanut-size and 
nontender. Kahn and Frei tests were again negative. By 13 November swelling 
of the glands was subsiding and the balanoposthitis had Improved. The patient 
was discharged to duty with instructions to rep<jrt for observation. 

672823*—46-7 2."i9 
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The patient returned 1 week later because the inguinal adenitis had becouK? 
recrudescent, but there was no evidence of a penile lesion. The result of a 
blood Kahn test was again negative. He was readmitted, and on 23 and 24 
November he received a total dose of 200,000 units of penicillin by intramus¬ 
cular injection. Observation revealed no change in the inguinal lymph nodes. 
Blood Kahn tests repeated on 12 and 20 December were negative. A heterophil 
antibody reaction on 12 De<*eniber was within normal limits. 

Biopsy of one of the left inguinal glands revealed a granulomatous lymph¬ 
adenitis. Administration of sulfanilamide, 1 gm. four times a day, was started 
and contlnuetl for 4 days without untoward reaction. On 20 December, Frei, 
Kahn, and von Pirquet tests were negative, and the patient was discharged to 
duty on 28 December. 

On 18 January 1945 a superficial penile lesion reappeared at the same site 
as the original erosion. Darkfield examinations repeatedly failed to reveal 
Treponema pallidum and a blood Kahn test yielded negative result. On 2 
February the penile eruption became more marked and a crop of pu.stular 
lesions appeared over the symphysis pubis, upper thighs, and lower abdomen. 
Three days later blood was drawn for a Kahn test and the patient was referred 
for consultation. 

When the patient was seen In consultation on 6 February there was a 
papular, edematous eruption on a redundant, unretractable prepuce, and dis¬ 
seminated over the shaft of the penis, groins, thighs, legs, and lower abdominal 
wall was a papulopustular infiltrated eruption. In addition a typical mucu- 
lopapular eruption of secondary syphilis could be seen evolving over the trunk. 
The mouth, palms, soles and scalp were clear. The inguinal lymph nodes were 
enlarged, nontender, and discrete on the right side, but the left inguinal glands 
were matted, slightly tender, and forme<l a mass of walnut size. The wrvical 
lymph node chains were palpable, but the epitrochlears were not. 

Darkfield examination of material from one of the new maculc^pular lesions 
on the abdominal w'all revealed many treponemata, and on the following day the 
blood Kahn test was reported to be strongly positive. When confronted with the 
specific diagnosis, the patient recalled an evening of inebriety, during the first 
week in October 1944, while on duty outside the United States, but could n«>t 
recall extramarital exposure. 

The cutaneous eruption and lymphadenopathy responded rapidly to the admin 
istratiun of 2,400,000 units of penicillin. Fortunately the patient’s wife, with 
whom he had had no sexual relations since November and who was in her fifth 
month of pregnancy, revealed no clinical or laboratory evidence of syphilis at Thi> 
time, 

COMMENT 

In reviewing the chronology of this case it is reasonable to assume 
that the original penile lesion was a resolving syphilitic chancre. Un¬ 
fortunately, repeated laboratory examinations were negative, and the 
patient denied extramarital exposure. That the penicillin, admin¬ 
istered approximately 24 days after the appearance of the penile lesion, 
delayed the immunologic response is probable, a minimum of 54 days 
elapsing between the penicillin therapy and the last negative blood 
finding. 

It is of interest to note that, in the case reported by Canizares (-). 
50,000 units of penicillin delayed the recurrence of a chancre for 3 
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weeks; in Ricchiuti’s ( 3 ) case, the chancre did not reappear, but 16 
days after therapy with 100,000 units of penicillin, the blood Kahn test 
became strongly positive. In the case reported by Boyd, Wagner and 
Hewson (4), chancres reappeared 3 weeks after administration of 
8<'),000 units of penicillin, but organisms were not found until nearly 
2 montlis had elapsed. In the case reported here, relapse was delayed 
approximately 2 months by the administration of 200,000 units of 
penicillin. 

Although these cases are admittedly too few from which to draw- 
valid conclusions, it appears that syphilitic relapse following 100,000 
units or less of penicillin may be expected within 1 month after 
therapy, while 200,000 units may prolong the period before relapse by 
2 months or more. As patients with gonorrheal complications and 
those in whom the first course of therapy was a failure often receive a 
total dose of 200,000 or more units of penicillin, prolonged observation 
is nec^sary to determine relapses at the earliest moment. 
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HAIR OF WHITE RATS COLORED BT CHOLINE HYDROCHLORIDE 

Daring the course of an experiment on rats in which choline hydro¬ 
chloride was given, a bronzing of the hair was observed in a iarge 
percentage of the animais. This phenomenon was accordingly studied 
on 30 young male rats divided into 8 groups of 5 rats, each group fed 
on a siigbtly different diet, but ali provided choline in their drinking 
water. Rats eating a high protein ration, a high sucrose ration, a 
high sucrose diet plus yeast or a high sucrose diet plus liver, bronzed. 
A protein diet enriched by either yeast or liver aig)arently protected 
all the young animals against the pronounced bronzing effect induced 
by choline. This coloration phenomenon was not observed in adult 
rats.— Hiocins, G. M. ; Joneson, O. R. : and Mann. F. C. ; Bronze*! 
pigmentation, on the hair of white rats, induced by choline h.vdro- 
ehloride. Proc. Staff Meet., Mayo Clin. 20: 320-323. September 
1945. 
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AIDS IN DIAGNOSING DENTAL PULP DISEASES 


HAROLD G. GREEN 
Commander (DC) U. S. N. 

The dental pulp has no sense of touch or localization, and responds 
to stimulus only by sensation of pain, which may be produced by ther¬ 
mal, chemical, traumatic, or electric stimulation of the dentinal fibrils. 
Vitality implies only that the pi*ocess of metabolism is continuing in 
the pulp. Degenerative changes may be going on at the same time. A 
few vital nerve fibers remaining in a pulp make it possible to elicit a 
response without accurately diagnosing the condition. 

Of aU the different types of tissue present, the nerve fibers are the 
most resistant to any change, whether inflammatory or degenerative. 
In view of this, definite pathosis may exist within the pulpal structures 
without completely destroying the nerve fibers (i). 

The electric pulp tester, although necessary in some cases of difficult 
response, has certain disadvantages. Many times the apparatus is out 
of order or the operator is inexperienced in its use. A patient who has 
been shocked is prone to give false reactions for the remainder of an 
examination. Also, vital responses may be elicited from teeth with 
liquefactive necrosis of the pulp, pericementitis, and from multirooted 
teeth in which the pulp is necrotic in one root and contains vital fibers 
in the other. Devitalized teeth with metal fillings and those with 
metallic substances in the root canal may test vital. The fact that a 
tooth responds to an electric stimulus does not mean it has a normal 
pulp. It apparently denotes the presence of vital nerve fibers only (2). 

When the pulp becomes purulent or dies, there is no response to cold, 
but heat gives pain. Heat will also test the vasomotor ability of the 
blood vessels. It is difficult, however, with gutta-percha, a hot bur¬ 
nisher, or warm water, to establish a constant temperature, and there 
is alwa^’s the fear on the part of the patient that he will be burned. 

Ice is a familiar substance that rarely causes discomfort and there it; 
little apprehension on the part of the patient. Jack (3) made the 
observation that the earliest manifestation of irritation of the dental 
pulp is intolerance of cold temperatures, and that it is an invariable 
indication of excitation of the nerves of the pulp as the consequence of 
commencing hyperemia. This is significant because it would be in a 
measure possible to anticipate pulp involvement of the teeth of per¬ 
sonnel who are to be on duty in areas remote from dental aid. Orban 
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and Ritchey (4) have made the statement that the best diagnostic aid 
has been the response to stimulation with ice. 

Ice is available at most Navy activities and may be used in any way 
that is convenient to apply it to the teeth. The following is a method 
in use at the Mayo Clinic. Sjiecial cone-shaped containers were de¬ 
signed in which to freeze water in a refrigerator. These containers 
are made of an aluminum blank turned down to proper size on a lathe. 
Each container is 3 inches high and 1% inches wide at the base. The 
containers are held base-end up in a rack, which may be made in differ¬ 
ent sizes to fit the freezing compartment of any refrigerator. Ice 
frozen in one of these containers is easily removed by inverting the 
containers and holding it in a stream of tap water for a few seconds. 
The ice obtained has the shape of a cone, the base of which is large 
enough to be gripped firmly when held in a towel. The other end of 
the cone, being pointed, is easy to apply to any exposed surface of a 
tooth (o). 

Cone-shaped containers may also be made of wax paper sealed with 
a hot spatula to make them watertight. Ice should be applied to the 
i*enter of the largest area of sound enamel, on the buccal or labial 
surface, and held there until the patient indicates it is uncomfortable 
rather than painful. A control or “irritation point” should be estab¬ 
lished by determining the average or normal response from a similar 
anatomic tooth in the same mouth. Sometimes cold conduction waves, 
or water from melting ice, may elicit a response from a contiguous 
tooth containing a large restoration, or from the pericementum. 

Ice has several advantages, one being that it requires no special 
tooth preparation, such as drying. It is a constant temperature on 
the melting surface, allowing a comparison to be made between a 
normal and abnormal tooth. It is possible to test the pulps of teeth 
containing large restorations and those bearing crowns. 

In general the normal pulp will give an average response to stimu¬ 
lation with ice and the operator can be reasonably certain of its con¬ 
dition as the number of false positive responses are minimal. 
Coolidge {€) said that the changes in the pulp due to inflammation 
may be divided into the acute, chronic, and degenerative condition. 
Pulp hyperemia is characterized by marked sensitiveness to ice; this 
is of short duration and the severity of the pain indicates the degree of 
hyperemia. There is no reflex pain and the patient can usually locate 
the tooth. When pulpitis is in the early stages (acute suppurative 
pulpitis), it often is diflicult to locate the offending tooth. MHien icc 
is placed on each tooth separately, the offending tof)th is much more 
sensitive than the other teeth and the pain produced is prolonged, 
whereas when ice is applied to teeth in which the pulp is normal the 
pain produced rapidly disappears. 
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When the pulp becomes putrescent, the continued application of ice 
to the affected tooth will afford relief from pain. In chronic ulcera¬ 
tive pulpitis there is little or no reaction to stimulation, due to the 
greatly lowered pulp function. A totally gangrenous pulp will give 
no response. The consensus of many investigators is that present 
testing methods are not infallible in degenerative changes, but of the 
methods in use, the thermal test is probably the most reliable. 
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PREVENTION OF BED SORES 

It is no longer permissible to regard pressure sores as “trophic” 
disturbances. Prevention is the best treatment. This demands con¬ 
stant vigilance to prevent continuing pressure by a hard bed, or by 
other parts of the body, upon soft tissues overlying bony prominences. 
Whenever possible a paralyzed patient should be placed upon an air 
mattress. 

As a rule the patient may lie on his back on such a mattress in- 
deflnitely without developing pressure sores of the skin over the 
sacrum. Even with an air mattress, however, it is necessary to keep 
the heels off the mattress by placing a firm pillow or a folded blanket 
of sufficient thickness crosswise beneath the calves of the legs so 
that the heels do not touch the bed. Small pillows or cotton pads 
must also be placed between the knees and between the ankles and 
toes. Finally the bed covers must be kept off the toes by means of a 
frame. 

If an air mattress is not available, air rings should be used to pro¬ 
tect bony prominences. If these are not available, the surgeon must 
rely upon frequent turning of the patient and the use of cotton pads 
at vulnerable points.— Scarff, J. E.: Surgical treatment of injuries 
of brain, spinal cord, and peripheral nerves. Surg., Gynec. & Obst 
81: 405-424, October 1945. 
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MERCURIC CYANIDE IN TREATMENT 
OF PERIODONTAL DISEASE 


HABRY B. VINCENT 
Lieatenant Cotumander (1X7) U. S. N. R. 

In the service it is imperative that the method of treatment of 
periodontal disease be quick and also simple. Under ordinary treat¬ 
ment a spirochetal infection is extremely resistant. Mercuric cyanide, 
a spirochete specific, was first introduced to the dental profession in 
1920 by Corby ^ in the treatment of Vincent’s infection. Since then 
it has been found most successful as an adjunct in the treatment of 
gingivitis, pericoronitis, and pyorrhea alveolaris when the infection 
is acute. This leads to the belief that the Bacillus fusiformis and 
Vincent’s spirillum, to some extent, may be mutant forms of the same 
microorganism. It is known that Vincent’s infection is associated 
frequently with local irritation and lack of oral hygiene. 

Corby’s experiments showed that the smallest oral dose of mercuric 
cyanide proving fatal to a guinea pig was 1 mg. per 100 gm., equiva¬ 
lent to about 75 cc. of a 1-percent solution for a 150-pound human 
being, while the prescribed amount introduced into a patient’s mouth 
«t any one time is 2 cc. of a 1-percent aqueous solution. The acidity 
of mercuric cyanide has been found to be 0.065 of 1 percent. Although 
the 1-percent solution produces a slight coagulation of albumin, it 
has been used by many in ophthalmology without deleterious effects. 
It apparently has no action on normal tissue, and unlike the escha- 
rotics and oxidizing agents, it is not irritating and does not destroy 
tissue. No action has been observed on metallic fillings, crown and 
bridgework, or dentures made of rubber or acrylic resins. 

Conditions such as chemical irritation, and leukemia, pellagra, and 
debilitating diseases should be considered. It has been observed that 
in a syphilitic, treatment with mercury, arsenic, or bismuth may 
cause a necrosis of the oral tissues with extensive bleeding of the 
gums. In these cases the use of mercuric cyanide will not produce the 
desired results until antisyphilitic therapy is terminated. This may 
be due to immunity set up against spirocheticides, with added recur¬ 
rent irritation after each syphilitic treatment. 


^ CORBT, A. E.: Mercuric cyanid in the treatment of Vincent’s infection or so-called 
‘'trench mouth.'’ Dental Cosmos C2: 612-619, May 1920. 
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Abstinence from smoking and the use of alcoholic or carbonated 
beverages is recommended. A case apparently cured on Friday, with 
excessive smoking and drinking by the patient over the week end, may 
recur on the following Monday or Tuesday. 

METHOD OF TREATMENT 

Vince'nt'*8 infection .—As the ulcerations are superficial, tender, 
hyperemic patches covered by a grayish membrane, it is best to cleanse 
them by spraying, or by wiping with a cotton swab. Even the slight¬ 
est surgical procedures should be avoided at first. 

The patient is emphatically instructed not to swallow any of the 
solution to be used. The armamentarium is made up of a 2-cc. Luer 
syringe, to which is attached a dull, flexible iridoplatinum needle 
which is used carefully to flush the 1-percent solution around the 
gingival trough buccally, labially, and lingually. A drop may be de¬ 
posited into any existing pockets, taking care never to force the solu¬ 
tion. It is therefore important that the tracing or flushing be done 
very slowly. The solution is flushed around the upper teeth first and 
the patient is requested to expectorate; the procedure is continued 
around the lower teeth and the patient expectorates again. In fact, 
because of an increase of salivation during this treatment, he should 
be allowed to empty his mouth at any time and will ask to do so often. 

Following this procedure, 2 cc. of the .solution has been found ample 
to flow around and into all parts of the mouth, even to covering the 
lips in expectorating. If the lesions or ulcerations are extensive, a 
cotton swab saturated with the solution may be applied gently to the 
lesions, taking care that it covers the entire area of infection. Im¬ 
mediately after this operation, the patient rinses his mouth thor¬ 
oughly with a mild mouthwash or plain water. For the average case, 
one treatment daily has been found sufficient. 

Prophylactic treatment should be instituted on the second or third 
day, depending upon the severity of the case. In severe cases, if it is 
convenient, this procedure can be followed twice a day for the first day 
or two and then once a day. Improvement is evidenced clinically by 
the fact that brushing the teeth, which was an impossibility prior to 
treatment, can be performed easily, regularly, and without pain. 
These procedures .should be continued daily until all evidences of active 
infective processes have disappeared, and the tone and circulation of 
the gingival tissues have returned to normal. Partially erupted or 
impacted third molars and diseased tonsils are favorite breeding 
grounds; these frequently must be removed for the pennanent control 
of the infection. 

Pyorrhea avd gingivitis .—This condition is one of the most difficult 
problems in dental pathologj’. Pyorrhea cannot exist without pyo- 
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genic bacteria. Without bacteria no pus can be found. One might 
question the importance of the statement so often made, that periodon¬ 
toclasia can exist only as the result of the presence of the streptococcus 
and staphylococcus. The future may show that the spirochete plays 
a much greater role in this disease than it is given credit for at the 
present time. 

Wlien the gingival tissues are disturbed, either by local irritation or 
by systemic fault, gingivitis develops and the gingival tissues lose 
their tone and become detached from the necks of the teeth. In this 
manner the gingival trough is opened and an opportunity is offered for 
the entrance and growth of oral microorganisms. If these gingival 
tissues could be kept in health and in normal relationship to the teeth 
which they surround, pyorrhea would not occur. 

In the treatment of this condition, mercuric cyanide in 1-percent 
solution is traced around the gingival troughs of the teeth, as de¬ 
scribed previously. The gingival tissues recover their normal pink 
hue and their original tone and firmness. 

In a pyorrheal condition, the soft tissue is involved, and the presence 
of Vincent's organisms can always be demonstrated. They are deep- 
seated and C4in be destroyed by treating as in a chronic ca.se of Vincent’s 
infection. The platinum needle is bent to the desired shape so that the 
solution may be carried to the very seat of the pyorrhea lesions. The 
light, small syringe is most adaptable in feeling one’s way to the base 
of a pocket. The use of the solution should follow the operative pro¬ 
cedures usually employed in the treatment of pyorrhea, thereby flush¬ 
ing to the surface most of the residual pus and loosened debris. In 
pockets with a fistula, the path of the fistula is followed and lightly and 
slowly irrigated from the gingiva to the opening. Three or four treat¬ 
ments will usually suffice to dry up the fistula. 

Of course, when Vincent’s infection is associated with pyorrhea, 
complete eradication of the specific organism is accomplished with 
concurrent treatment and obliteration of the pyorrhetic lesions. 

Pericoronitis .—This condition is usually associated with tissue over- 
lying the lower third molar in cases of delayed or faulty eruption. 
Again we are dealing with the same type of microorganisms. The dis¬ 
ease is most resistant to ordinary forms of treatment. Some prefer 
to excise this flap to reach the seat of the infection, but in my opinion 
this procedure is dangerous. 

The platinum needle is bent to the desired shape to slip under the 
tissue, thereby reaching around or over the top of the crown of the 
tooth to the seat of the infection, and the solution is flushed in lightly 
and slowly. In severe cases this may cause considerable pain, which 
can be relieved by cold application. This is repeated daily, and when 
all soreness has disappeared, surgical procedures may be undertaken. 
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SUMMARY 

In the treatment of periodontal disease with mercuric cyanide over a 
period of 8 months, averaging approximately 1,000 treatments a month, 
no patient with Vincent’s stomatitis had to be admitted to the sickbay. 
The temperature became normal and general malaise was relieved in a 
short time after the first application. Gratifying results were obtained 
in cases in which prophylaxis could not be carried out. 

Highly encouraging results were obtained in treating pyorrhea cases 
in conjunction with general treatment and local interventions neces¬ 
sitated by the state of the gums and of the alveolar process. Improve¬ 
ment in the general condition was evident in every case. Surgical re¬ 
moval of lower third molars, after mercuric cyanide treatment for 
pericoronitis, was highly successful. 

If the procedure as outlined is followed and the simple precautions 
are taken, no fear should be felt as to the toxicity of a 1-percent aqueous 
solution of mercuric cyanide. As an added precaution, milk or malted 
milk tablets may be given after each treatment as an antidote. 
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EXOSTOSIS OF SACRUM 

REPORT OF A CASE 

H. L. PUGH 

Captain (MC) U. S. N. 

GEORGE CRILE, JR. 

Ominiander (MC) U. S. N. R. 
and 

AUSEY H. ROBNETT 
Lieutenant (MC) IT. S. N, 

Osteomas are uncommon and when they do occur they are usually 
found on the long bones at the end of a diaphysis, close to the epiphy¬ 
seal line. There are two types, the compact osteoma, occurring as a 
hard, sessile tumor as may be seen in the vault of the skull, and the 
cancellous type, seen as a pedunculated overgrowth covered by a cap 
of cartilage. Although malignant changes rarely if ever occur in 
osteomas, local recurrence does result if the cartilage cap is not removed 
in its entirety. 

Osteochondromas, on the other hand, are periarticular, related to 
the end of the long bones and to precartilaginous connective tissue. 
Although Greschickter and Copeland, in a series of 250 cases, noted no 
osteochondroma of the sacrum, the epiphyseal changes during develop¬ 
ment of the sacrum between the ages of 18 and 25 are, according to 
Cunningham, quite compatible with the development of such tumors. 
Enormous cartilaginous masses have been seen projecting from the 
sacro-iliac synchondrosis, and endochondral ossification of such a mass 
to an osteochondroma, leaving a cap of cartilage, may well occur. The 
symptomatology with these benign tumore is confined to pressure or 
inflammatory changes; however in 7 percent of the cases sarcoma 
develops. In 5 percent of all cases of osteochondroma the tumor recurs 
after removal. In those incompletely removed, recurrence is probably 
close to 100 percent. 

Case report.—A 21-year-old servicewoman was discharged from the Army In 
Jnly 1943, following hospitalization and discovery of a tumor mass originat¬ 
ing from tbe sacrum. 

In April 1943 the patient had awakened one morning with severe pain at the 
base of her spine and a drawing seu.satiun down the back of her legs. She was 
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immediately hospitalized and while in the hospital suffered from an intermittent 
dull pain at the base of her spine, intermittent numbness at the back of her 
legs, frequency of urination, and constipation, hitherto not present, requiring 
frequent laxatives to produce bowel action. X-ray examination at the time 
revealed the presence of a tumor attached to the anterior surface of the sacrum. 
Upon being discharged from the Army in July 1943, she was admitted to a 
Veterans’ hospital and was discharged from that in October 1943. 

She was admitted to the U. S. Naval Hospital, San Diego, in July 1944, 1 year 
after her discharge from the Army, complaining of pain at the base of her spine, 
and a drawing sensation in the back of her legs. From the time of her discharge 
from the Veterans’ hospital, the patient had worked at various jobs, including 
that of salesgirl and waitress, but gradually her symptoms increased in severity, 
and at the time of admission to this hospital, pain and tenderness were almost 
continuously present at the base of her spine; numbness, burning, and weakness 
were present in both legs, and the left leg dragged noticeably. She complained of 
nocturia of three or four times a night, nonproductive urgency, and occasional 
incontinence. Defecation was accomplished only with the aid of enemas. She 
also complained of fatigue and discomfort when she was on her feet. 

The family history was negative for tumors. The past medical history re¬ 
vealed that she had suffered a fall from a horse at the age of 10, with no knowl¬ 
edge of injury incurred at the time. In December of 1942 the patient was sub¬ 
jected to a caesarean section of a 5-inonths’ pregnancy but did not know the 
reason for the operation. 

An inventory of systems did not add any substantial information. The 
patient was nervous, apprehensive, thin, and poorly nourished. Pelvic and 
rectal examination revealed a large, hard, fixed mass on the anterior surfac^e 
of the sacrum. Neurologic examination disclosed anesthesia to pinprick in 
the fifth, fourth, and perhaps the third sacral segments on the right side, with 
no change on the left. Both ankle jerks were absent. Knee jerks were present. 
The right labium majus and minus, and the right half of the introitus were 
anesthetic. 

Stereoscopic examination of the pelvis .showed an irregular bony mass, ex¬ 
tending anteriorly from the midportion of the sacrum, measuring 8 cm. in 
diameter, and attached to the sacrum by a pedicle 3 cm. in diameter. The other 
bones of the pelvis appeared normal. 

Fluoroscopic and radiographic examination of the large bowel showed the 
distal portion of the rectum to be displaced anteriorly and to the left by the 
large mass previously described, projecting anteriorly from the midportion of 
the sacrum. There were no abnormalities of the bowel. 

X-ray examination of the chest and the urinary system. Including intravenous 
pyelogram, yield^Hl negative findings. Laboratory studies were within normal 
limits except for a few white blood cells in each specimen of urine. 

The clinical diagnosis was osteoma or osteochrondoma of the anterior surface 
of the sacrum, involving the lower three sacral roots on the right. 

Tlie patient was observed for 1 month and then re-examined. Her general 
condition was somewhat improve<l; however her spe<*ific symptoms were slightly 
more severe, with an increased limp of the left leg and a definite increase in 
the severity of the i>ain and tenderness of thB back. On several occasions the 
pati(‘nt had to be catheterized because of inability to vo*d. Evacuation of the 
bowels was accomplished only with enemas. Occasional swelling of the ankles 
was noted. Neurologic examinations revealed, in addition to the previous find¬ 
ings, involvement of the third and second sacral segments on the left side 
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Sagittal section of pelvis, showing position and anatomic relationsliip of osteoma 

of the sacrum. 
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and absenc?e of the left knee Jerk. From these changes it was concluded that 
the mass had increased In size, and further increase in symptoms was inevi¬ 
table without surgical intervention. 

On 10 August, using spinal anesthesia, operation was performed. Thi'Ough 
a midline suprapubic incision the abdomen was entered, and the sacrum was 
exp(kse«l by incision of the overlying peritoneum and deflection of the mesentery 
of rhe sigmoid toward the left. A large tumor was found, arising from the body 
of the sacrum and projecting into the pelvis to such extent as to displace the 
rectum, the uterus, and the bladder anteriorly and to interfere with normal 
function of these organs. From the character of the growth it was Judged that 
this was an ostei>ma of a benign nature rather than an osteochondroma. The 
tuuior was removed in its entirety down to the surface of the sacrum. Upon 
attempting to clear the sacral foramina of encroaching bony tissue, profuse 
bleeding was encountered, possibly from the mldsacral or hypogastric vein, and 
it was necessary to pack with a large abdominal pad, leiiving it in place. 

The vis<*era were protected by a rubber dam. The wound was then closed 
from its upper extremity to the lower third with Interrupted steel wire. The 
U>wer third was left unsutured in order to permit the removal of the packing. 
The patient received infusions of 2,000 cc. of whole blood and 1,000 cc. of 5-percent 
<iextrt)se and saline while on the operating table. 

The si)ecimen consisted of bone fragments, mostly of 8xx>ngy bone covered by 
a thill layer of cartilage. Microscopic examination of sections revealed can¬ 
cellous bone, which was interpreted as comprising an exostosis with no evidence 
of malignancy. 

The postoi^erative course was very slightly, if at all, complicated by the presence 
of the large hemostatic pack. This pack was removed 4 days after surgery, using 
j)eiitothal anesthesia, without recurrence of the hemorrhage. The patient re¬ 
ceiver! a prophylactic course of 10,000 units of penicillin every 3 hours for 14 
days. Because r>f persistent inability to void, it was necessary, to catheteri25e 
her daily for 20 days during which time she developed a cystitis which was 
controlled by a course of penicillin (a total of 240,000 units) and subsequently 
by small daily amounts of sulfadiazine. On the twenty-fourth day after surgery, 
the patient was able to void, with only a small amount of residual urine. She 
was permitted to be up In a wheelchair and shortly thereafter was fully 
ambulatory. 

Two months after surgery, the patient was re-examined Her only complaint 
at that time was of constipation All urinary symptoms had disapx)eared, as had 
the limp and the backache Neurologic examination disclosed that the former 
areas of anesthesia in the fourth and flfth sacral segments on the right side 
were now hyi>eresthetic, all foot movements were well performed, and knee Jerks 
wvre present, although ankle Jerks were still absent. Pelvic and rectal examina¬ 
tion failed to reveal a tumor mass. 

Roentgenologic re-examination of the sacrum showed complete removal of the 
niiuor mass. There was still some irregularity in the outline and density of the 
midsacral segment. Indicating that the tumor had apparently invaded or had 
originated in these sacral bodies. The patient was discharged from the hospital 
following this examination. 

SUMMARY 

1. A case of osteoma or osteochondroma arising from the saermn 
ii? reported. 
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2. Progressive and incapacitating neurologic, urinary, back, and 
bowel symptoms have been almost completely relieved by resection of 
the tumor mass. 

3. Whether or not this tumor will, after a period of years, recur 
and require a second resection poses an interesting question. 




HEART AND BRAIN EXTRACTS CONTROL INFECTION 

A factor has been extracted from ox brain, spleen, heart, and 
kidney tissue, which in vitro Is capable of converting yellow X 
forms of Staphylococcus aureus to white R, the latter having blo- 
chemic characteristics quite different from the former. Moreover 
this organism retains its altered morphologic and biochemic char¬ 
acteristics in vivo and is definitely less virulent than the yellow 
S form. Prophylactic and therapeutic tests with the brain extract 
show that it is effective in preventing and treating Staph, aureus in¬ 
fections, the efllcacy of the treatment probably resulting from a de¬ 
crease in virulence of the organism produced as a result of alteration 
in its morphologic and biochemic characteristics.— Nutini, L. G., and 
Lynch, B. M. : Effect of tissue extracts in controlling Staphylococ¬ 
cus aureus infections. Nature 156: 419-420, October 6, 1945. 




SELECTION OP PATIENTS FOR BLOOD TRANSFUSION 

In the Immediate treatment of battle casualties transfusion 
therapy tends to be abused. Oligemia is the sine qua non. At divi¬ 
sional level transfusion must be tempered with sound Judgment. If 
the blood pressure is moderately high and the pulse satisfactory, the 
patient should be evacuated quickly, no matter what injuries are 
present, and he will probably travel safely. If there is any doubt 
about his condition, a traveling transfusion is a wise precaution. 
Transfusion will seldom be required for chest and abdominal in¬ 
juries, because in the former it is dangerous and in the latter it is 
usually unnecessary- Long-continued resuscitation of poorly re¬ 
sponding limb cases should not be undertaken, and these patients 
should be evacuated as quickly as possible, with a traveling trans¬ 
fusion, to a surgical center. At corps level the most Important 
factor in deciding whether or not to transfuse is the nature and 
.severity of the wounds.— Conway, H. : Selection of patients for blood 
transfusion. Lancet 2 : 206-208, August 18,1945. 
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MENINGOCOCCEMIA WITH WATERHOUSE- 
FRIDERICHSEN SYNDROME 


REPORT OF CASE TREATED WITH PENICILUN 

ALVAH L. NEWCOMB 
Commander (MC) U. S. N. R. 

Meningococcemia with suspected adrenal hemorrhage has responded 
to treatment with the newer chemotherapeutic drugs. The following 
case is reported because of the rapid response to penicillin therapy. 
Martland {1) reported 19 autopsies in fatal cases of adrenal hem¬ 
orrhage. He called attention to the failure of the sulfonamides in 
this disease and recommended a trial of penicillin. Thomas {2) 
found adrenal hemorrhage of some degree in 20 of 49 patients dying 
of cerebrospinal fever. He recommended that antitoxin be admin¬ 
istered along with the sulfonamides, as it was his opinion that the 
adrenal hemorrhage was due to toxemia. Gross-Heisler and Davis 
(J) had 7 cases of purulent meningitis that were refractory to the 
sulfonamides. Whitaker {Jf) reported 2 of 4 patients with adrenal 
hemorrhage who recovered following sulfonamide therapy. Rosen¬ 
berg and Arling {5) noted good results with penicillin in the treat¬ 
ment of meningococcus infections. Dawson, Hobby, Meyer, and 
Chaffee (6) proved the effectiveness of penicillin in meningococcus 
infections in mice. 

Cate report .—^A 17-year-old sailor was admitted to the hospital at 1100 on 
30 December 1944 in a stuporous condition. The temperature was 108° F., pulse 
rate 120, and blood pressure 110/70. The night before he had attended a show 
and later had slept poorly. He stated that he knew he was quite ill during 
the night but was able to walk, with help, to morning sick cail. He became 
drowsy and was transferred to the main dispensary at 091.5 and to the hospital 
at 1100. Another patient who was admitted to the ward at the same time and 
who appeared more acutely ill, was attended to first, and upon returning to this 
patient, a decided change was noted. He had become stuporous and somewhat 
cyanotic. The pulse and blood pressure remained the same. Nuclial resistance, 
and positive Kernig and Brudzinskl signs were present. Petechiae w’ere present 
over the entire body and one was seen on the right sclera. 

The spinal finid cell count revealed 8 leukocytes per cubic millimeter, and 
gram-negative intracellular diplococci. The spinal fiuld sugar was 51 mg. 
percent, the protein 81 mg, percent, and the Pandy test was positive. 

Immediate treatment consisted of 20,000 units of penicillin intrathecally, 
40,000 units of penicillin intramuscularly, and 5 gm. of so<llum sulfadiazine in 
1.000 cc. of lactate-Ringer’s solution Intravenously. This was followed by 16,000 
units of penicillin intramuscularly every 3 hours. 
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By 1400 the patient was more stuporous and cyanotic. At 1600 infusions of 
5-percent dextrose in normal saline solution were started. At 1700 the blo<»(| 
pressure was 100/60, the pulse was slower, and the patient’s color was impn»ve<l. 
At 1830 the blood pressure varied from 84/60 to 94/60, but the pulse was slower 
and cyanosis was less marked. Ten cubic centimeters of an adrenal cortex 
extract was added to the infusion and this was repeated at 3-hour intervals for 
3 doses. After the first dose the blood pressure began to rise slowly and the 
next day it remained around 100/60; the pulse rate was 72, and the petechiae 
disappeared rapidly. 

Convalescence was uneventful. The total dosage of penicillin was 990,0iX) 
units Intramuscularly and 20,000 units intrathecally. 

COMMENT 

This case is reported to emphasize again the rapid course of 
meningococcemia and the apparent specific action of penicillin on the 
meningococcus. It may be that, at least in the early stages of this 
disease, the hemorrhage into the adrenal gland will cease when the 
meningococcus is rendered inert by the antibacterial action of this 
drug. Dextrose, sodium chloride, fluids, and adrenal cortex extract 
are invaluable adjimcts to therapy. 
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NO SEQUELAE IN FILARIASIS 

After several months’ observation of several hundreds of cases, 
it now seems that the problem of filariasis Is not a serious one 
and that the vast majority of persons now infected will shortly 
exiK^rience their final difficulty. In the interim between inception 
of symptoms and recovery, the most imiiortant procedure Is the pre¬ 
vention of ••hospitalitis” by a sane and interesting program of mental 
and pliysiral activity.— ('(XiOKsHALL, L. T. : Malaria and filariasis 
in returning servicemen. Am. J. Trop. Med. 25: 177-184, May 1945. 
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IMPORTANCE OF ACCURACY IN RECORDING 
OF FIRST DENTAL EXAMINATION 


REPORT OF UNUSUAL CASE OF IDENTIFICATION 

FliAXClS G. I LEX 
Caiitain (DC) U. S. N. 

The importance of prepai ing the record of a first dental examina¬ 
tion with fullness and accuracy is illustrated by the following unusual 
case in which proof of death and positive identilication of the dead man 
were made possible as a result of the careful preparation of the dental 
record. This was accom})lished despite the fact that only the mandible 
of the man was recovered and this contained but four teeth. 

The vessel on which the casualty occurred suffered battle damage 
sufficiently close ashore to have made escaj)e to the beach possible. 



1. The lower right second hi< uspid was iu marked 
litiguoversion. 
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2. The resorption of the alveolar process and migration of the 
third molar indicate an early loss of the left first and S4H:ond 

molars. 


One crew member, known to have been in the vicinity of tlie damafreil 
area at the time of the explosion, was unaccounted for. As no posi¬ 
tive evidence of death existed, he was listed as missing in action. The 
damaged compartments of the ship were open to the sea until tem|)o- 
rary repairs were made approximately 4 months later. During a ])art 
of this time the bodies of both allied and enemy casualties were known 
to have been in the water. One of these might easily have been washed 
aboard. 

At the time temporary repairs were effected, search was made for 
evi<lence of the missing man but with no results. Later in the course 
of drydock repairs a human mandible was found in the damaged 
area of the vessel. This mandible contained only the right second 
bicuspid, right fii’st and second molai*s. and left third molar. The 
alveolar sockets of the right first bicuspid, six anterior teeth, and the 
left bicuspids were empty. The lower right first molar c(*ntaine<l 
a small occlusal amalgam restoration and a small external (buccal 
pit) amalgam filling. The second molar contained a small occlusal 
amalgam filling. 

These amalgam I’estorations, being located in areas whei*e caries 
is very frequent, were considered insufficient to establish identity. 
However in comparing the chart of the mandible with the record of 
the first dental examination of the missing man, it was noted that the 
record indicated not only the size and location of dental restorations, 
and the fact that the lower left first and second molars ami right third 
molar were mi.ssing at the time he entered the service, but also quite 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 



DENTAL IDENTIFICATION—ULEN 


rtltin AKY 1»4«1 


277 


properly included a note to the effect that the lower right second 
bicuspid was in extreme linguoversion. 

Re-examination of the mandible was requested, and disclosed the 
fact that the right second bicuspid was in linguoversion and that 
marked resorption of alveolar processes had occurred in the edentulous 
area of the lower left molar region. This additional data, together 
with the size and positions of the amalgam restorations, made possible 
the proof of death of the crew member previously reported missing in 
action. 
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EPIDEMIC HEPATITIS 

A comimrison of the clinical observations on patients with epi¬ 
demic hepatitis with those of patients with postvaccinal hepa¬ 
titis reveals several differences worthy of mention. Of the patients 
with postvaccinal hepatitis, as reported by Turner and his co¬ 
workers, only an occasional one had fever, whereas fever, chills 
and evidence of an infectious process were outstanding features 
in 61 percent of the patients in this group. The Incidence of vari¬ 
ous tjrpes of dermatitis in the patients with postvaccinal type of 
hepatitis was much more frequent than in those with epidemic 
hepatitis. Only 2 percent of our patients exhibited any type of 
dermatitis, in contrast to the high Incidence of dermatitis in the 
postvaccinal group. Lymphadenopathy, frequently pronounced in 
this series, is not mentioned in the reports on cases of postvaccinal 
hepatitis. There seemed to be a more frequent tendency for 
anemia and severe complications to develop in the latter group. 
Psychic reactions were not observed in any of our patients. It is 
noteworthy that even in the rapidly fatal case in this series the 
patient's mental reaction remained clear until he died. 

When epidemic hepatitis is compared with catarrhal Jaundice, 
it is apparent that the observations are quite similar. We do not 
feel that we can distinguish any significant differences between 
acute infectious (epidemic) hepatitis and catarrhal Jaundice. The 
term “acute infectious” (or “epidemic”) hepatitis seems to be 
preferable to the term “catarrhal Jaundice” for describing this 
disease. The latter term is misleading, as there is definite evi¬ 
dence of hepatic parenchymal and hepatocellular involvement, and 
as hepatitis without Jaundice is relatively common. There is no 
doubt in our minds that this is frequently a serious disease, 
which by its seemingly benign course may mislead both the 
patient and the clinician. A prolonged convalescent period is re¬ 
quired before hepatic functional efficiency is restored to nornjel 
and the patient is to be considered well.— Finks, R. M., and 
BL.T7MRERQ. R. W.; Epidemic hepatitis with and without jaundice: 
some clinical studies on 2r>5 patients among troops in a combat 
zo)ie. Arch. Int Med. 76: 102-113, August 1946. 
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EFFECT OF FORMALDEHYDE ON GRAMICIDIN 

The treatment of tyrothricin with formaldehyde resulted in a 
loss of 80 to 90 percent of the original hemolytic activity and a loss 
of up to 50 percent of the antibiotic activity. The action of form¬ 
aldehyde on gramicidin gave a similarly reduced hemolytic effect 
but the antibiotic activity, estimated with Staphylococcus aureus, 
was found to be unchanged. Preliminary tests with rats (Intra- 
peritoneal injections) indicated that the modified gramicidin was 
considerably less toxic than untreated gramicidin.— Lewis, J. O.; 
Dimick, K. P. ; Peustel, I. C.; Fevolo, H. L. ; Olcott, H. S.; 
and Fbaenkel-Conbat, H. : Modification of gramicidin through 
reaction with formaldehyde. Science 102 : 274-275, September 14, 
1945. 




PENICILLIN WITH ALUMINUM HYDROXIDE 

A convenient, practical and effective procedure of administer¬ 
ing penicillin by mouth consists of mixing the drug with one table¬ 
spoonful of aluminum hydroxide. Substantially higher blood levels 
are obtained following a 50,000- and a 100,000-unit dose of penicillin 
with this method than after administration of the drug dissolved in 
water, either with or without previous Ingestion of a mild antacid, 
such as aluminum hydroxide. Absorption of penicillin on aluminum 
hydroxide appears to exert a local protective effect against that por¬ 
tion of gastric acid with w’hlch it comes into contact.— Barach, A. L.; 
Garthwaite, H. ; Oppenheimer, E. T. ; B\)rman. J. ; and Osburo, H. : 
Oral administration of penicillin. Science 102: 247-250, September 
7, 1945. 
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BLOOD PRESSURE IN PREGNANCY 

In a study of 3(X) cases of normal pregnancy followed through 
three trimesters at the University of Michigan Hospital it was 
found that systolic blood pressure does not vary significantly dur¬ 
ing any p^'riod of gestation, nor does it deviate from what might be 
considered normal systolic blood pressure for healthy nonpregnant 
women. 

There is evidence, however, that diastolic blood pressure tends 
to be slightly lower in the first and second trimesters of normal 
pregnancy than in the normal nongravid state. Any persistent, 
even though slight, increase in either systolic or diastolic pres¬ 
sure during pregnancy should then'fiore be looked upon as poten¬ 
tially significant.- Andros. G. J. : Blood pressure in normal preg¬ 
nancy. Am. J. Ohst. & Gynec. 50: 31X1-300, Sc*ptember 1945. 
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ALLERGY TO PENICILLIN CALCIUM TOPICALLY 
IN BLEPHAROCONJUNCTIVITIS 


KARL B. BENKWITH 
Lieutenant Commander (MC) U. S. N. R, 

The increasing tendency of ophthalmologists to employ penicillin 
locally in the form of the more stable salts, calcium, and barium, 
either as a corneal bath or in ointments, suggested the report of a 
case of severe allergy of the eyelids and adjacent skin of the face 
which was directly attributable to the topical use of penicillin calcium 
solution. 

CfiJfc report .—Naval ofl3cer reported to the sickbay with an acute, monocular, 
purulent blepharoconjunctivitis. The history disclosed that the condition had 
t>een in an arrested sta;^e with a low-grade reddening of the lid margins for 
many wwks. Previously there had been acute exacerbations. Overnight the 
lids of the right eye became heavy and a purulent discharge which matted the 
lashe.s toge'ther appeared. 

Examinatitin of the eyes disclosed a diffuse purulent palpebral conjunctivitis 
with an associated though less marked bulbar lesion. The lower c(mjunc- 
tival cul-de-sac contained thick threads of pus. There was no papillary hyper¬ 
plasia. and there were no foreign bodies. The conjunctiva was hyi)ererulc but 
not definitely edematous. The cornea was clear. The margins of the lids in 
the region of the ciliarj" glands showed many pinhead-size abscesses, some 
having rui)tured, leaving abraded areas. Smears and culture identified a 
c<>agulase-positive Staphylococcus aureus as the causative organism. 

The eye was treated first with hot boric acid packs which encouraged the 
rupture of the small absces.ses at the lid margins and cleared the purulent 
discharge. Immediately following this, instillation of 6 drops of penicillin 
calcium .solution into the lower conjunctival cul-de-sac was done hourly from 
0600 to 2200 for 2 days. The lids were closed, with some penicillin solution 
exuding over onto the lid margins about the base of the lashes. 

After 48 hours the purulent discharge had ceased and there was no longer 
evidence of a blepharitis. Simultaneously, however, the skin of the lids, nose, 
and malar regions on the side of the treated eye became red, elevated, itched, 
burned, and In places showed weeping of a serum-like fluid. Subsequently, In 
rapid order the lids swelled, became heavy, and displayetl a typical allergic 
dermatitis. No chemosls of the conjunctivae was ever present. 

Skin tests were immediately performed, using calcium penicillin solution 
similar to that which had been dropped into the eye previou.sly. A small 
intracutaneous injection was made on one arm. In 24 hours an urticarial 
reaction measuring 5 cm. in diameter and showing elevation was prest*nt. This 
area was the site of extreme itching and burning. A patch test, moreover, 
using an ointment, produced an equally severe allergic reaction on the patient’s 
arm. A control injection on the author’s arm produced no reaction. 
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With cessation of penicillin therapy, and on treatment of the allerjfic reaction, 
the conjunctivitis, blephariti.s, and the allergic phenomena completely disap< 
Ijeared, the eye returning to normal. 

COMMENT 

No staphylococcus toxoid was available to make sensitivity skin 
tests on this patient. Tlie allerjiic phenomena were totally unexpected 
and proved a problem during the course of treatment. Two separate 
batches of commercial penicillin preparations made by different man¬ 
ufacturers were tested, and the patient was found equally allergic t<» 
both. Distilled water used in the solution of penicillin gave no allergic 
reaction when injected into the patient’s forearm. Likewise lanolin 
used in the ointment excited no allergic reaction when patch tested 
on the patient’s forearm. 

This case is reported primarily because of the allergic response 
to the topical application of penicillin salts when used in the treat¬ 
ment of eye infection. 




NEED OF CALCIUBl, PHOSPHORUS AND VITAMIN D IN HYPERTHYROIDISM 

Adequate calcium, iihosphurus, and vitamin D should especially 
be administered to all hyperthyrold patients who for some reason 
do not come to surgery early. The piitients included are those who 
refuse operation, inoperable cases, and those who are being treated 
by thiouracil, by older medical methods, by x-ray therapy, or by a 
combination of these methods of therapy.— Puppel, D. ; Gross. H. R. ; 
McCormick. E. K. ; and H™)Le. E. : Rationale of calcium, phosphorus, 
and vitamin D therapy in clinical hyperthyroidism. Surg., Qynec. 
& Obst. 81: 243-2G5, September 11)45. 
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DOUBLE DOSES OF SULFADIAZINE IN PNEUMONIA 

A study of two large groups of patients with pneumococcic pneu¬ 
monia of comparable s**verity, treated similarly in every respect 
except that one group received double doses of sulfadiazine, demon¬ 
strated that the use of higher doses of sulfadiazine resulted in a 
great decrease in mortality rate and a decrease in length of stay in 
the hospital, without any notable change in incidence of drug 
toxicity.— Cou>en, M. F., and Phillips. E. : Optimum dose of sulfa¬ 
diazine in treatment of piieumocoocic pneumonia. Arch. Int. Med. 
76: 22-30, July 1945. 
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MULTIPLE INFECTION WITH INTESTINAL 
PARASITES ON A NAVAL VESSEL 


JOHN R. HERMAN 
Lieutenant Commander (MC) U. S. N. R. 

Cases of multiple infection with intestinal parasites, while not in¬ 
frequent in many tropical areas, were rarely seen in large numbers on 
board Naval vessels. However with the rapid advances made against 
Japan and the many new territories invaded, this problem assumed 
increasing importance. 

Soon after the recapture of one of our central Pacific islands, a pro¬ 
gram was started to enlist the natives (Chamorros) in the Navy as stew¬ 
ard’s mates. These men were sent almost immediately to the SOP A 
ship for minimal training in the duties of a steward’s mate and for 
distribution to fleet units. No prophylactic immunizations, Kahn 
tests, blood groupings, or stool examinations were done ashore. 

All the Chamorros appeared in good health, and distribution to 
small craft and ships was commenced almost at once. This was halted, 
temporarily, when it was found that all of these men were carriers of 
intestinal parasites. The parasite infection was forcibly brought to 
attention by a case of acute ascariasis and probable ascaris pneumonia. 

Case report. —17-year-old Chamorro steward’s mate, who had Just enlisted in 
The Navj% returned from a 24-hour liberty complaining of severe pain in the left 
lower part of the chest. This pain was sharp on inspiration but was present all 
rhe time. He was obviously ill and was at once brought to this vessel for 
examination. 

The temperature was 103.8® F., pulse rate 130, and respirations were 28 per 
iiiinute. The patient’s eyes were dull, the skin hot and dry, and he was evidently 
in (‘onsiderable pain. He had a hard, nonproductive cough and tended to splint his 
left chest. There were definite signs of a patchy consolidation near the base of the 
left lung at the midaxillary line. 

The erythrocytes numbered 4,200,000 per cubic millimeter of blood and the 
leukocytes 30,000, with 12 percent band forms, 70 percent segmented cells and 0 
fieroent lymphocytes. The urine had a specific gravity of 1.020, a pH of 5.5, no 
sugar, and a faint trace of albumin; it was microscopically negative. Chest x-ray 
findings are shown in figure 1. 

The patient was given 100,000 Oxford units of penicillin with no obvious im¬ 
mediate benefit. Pain was relieved 36 hours later, however, and the temperature 
was normal in 48 hours. 

Six days after admission the patient’s condition was excellent. He no longer 
Itad the hard cough or pain, and on that day the leukr>cyte count was 10,5(X) with 
66 percent segmented cells, 13 percent lymphocytes, 2 i)ercent monocytes, and 10 
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1. Cliost nKMit^cnoj;r;ipli of prolml^lo c*nso of ascjiris pneuinoniji. 


porcont eosinophils. This was tlie lii’st ai)p('araiK'e of eosinophils in the Mnear, 
and stool examination was done at onee. The stool wjis found to he loaded with 
ova of Ascaris Ininhricoides. Triehuris triehiura and hookworm ova were also 
found in eonsiderahle quantity (tig. 2). 

The patient was given hexyl resorcinol crystoids, 1 gm. by mouth, and a mag¬ 
nesium sulfate purge in 24 Inmrs. Several ascarides were found in the first stool 
hut there were still fertile ascaris ova in large numbers in the feces. A second and 
third treatment over a 2-we(*k period were needed before all the ascarides were 
eliminatiNl. as demonstrated by iH*peated negative stool specimens. 

Thnn* weeks after admission the leukocyte count was 18,700 with 24 pereent 
eosinophils. There were still threadworms (triehuris) in the feces but no h(H)k- 
worms, and it was consider(‘d safe to send the patient back to duty with, however, 
frequent follow-up examinations in the next .several months. The hookworm 
in this case was identified as An<*ylostoma duodenale. 

It is of interest that this patient, when questioned further, told of 
liavinj; had ‘‘worm medicine*’ before the war and of not being able to 
get any during the Japanese occupation. 

Without finding ascaris larvae in tlie sputum, no positive diagnosis 
can Ik? made in this case, but the atypical pneumonia, and the sudden 
appearance of eosinophils in large percentage, point to the probable 
diagnosis of ascaris pneumonia. 
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2. IMiotomicrograph (»f saline suspension of stool, showing ova of 
ascaris, hookworm, and trielmris. 


After finding specimens of ascaris, trichuris, and hookworm in the 
of one Chamorro, it was decided to examine the feces of all the 
native enlistees as a protective measure. Direct saline smeais were 
done on all original stool examinations. After treatment, several speci¬ 
mens were examined by de Riva’s concentration method, and several 
slides of direct saline smears were examined to check on the results of 
therapy. On the average five stool sjjecimens were examined for each 
man given complete therapy. 

The feces of 50 Chamorros were examined and all were found to be 
infectetl with one or more types of parasites as follows: 


Total p}itieiit.s-- 
Hookworni "I 
Ascaris | 

Trichuris J 
Hookworm | 
Ascaris i 

Hookworm 1 
Trichuris j 
Hookworm — 
Ascaris I 
Tricliuris / 
Ascaris- 


50 

23 

10 

3 

9 

1 

4 


Of these 50, three were on leave from their regular duty stations 
and 20 were transferred to ships with medical officers after only 1 
treatment. No follow-up was obtained on these 23 patients. Twenty- 
seven were followed through a complete course of 3 treatments. 
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Therapy consisted only of hexylresorcinol (caprokol). One gram 
was given in each dose; it was preceded the evening before by 1 ounce 
of saturated solution of magnesium sulfate, and was followed in from 
5 to 24 hours by another dose of magnesium sulfate. No food was 
permitted from the time of the first dose of purgative until 5 hours 
after the vermifuge. A stool specimen was always taken from the 
bowel movement resulting from a premedication dose of magnesium 
sulfate. From 3 to 11 days were allowed to elapse between treatments, 
and a patient was not considered physically qualified for transfer to 
craft without medical officers until he liad been proved definitely free 
of ascaris ova. 



Ascaris was believed to be the only parasite which might prove dan- 
ger<(us on board Naval vessels because of its mode of transmissal, so 
the treatment was aimed at the elimination of ascaris ova from the 
stools. After one treatment, one-third of those with ascaris infection 
were found to have no ova in their feces. After two treatments, 4 
percent still had ova in their stools. After the third treatment was 
completed, no ascaris ova were found in any of the patients’ stools. 

I'he hookworms were tremendously decreased after three treat¬ 
ments, but were still present in about one-fourth of the cases. Tri- 
churis trichiura was scarcely affected by the treatment. 
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MEDICAL AND SURGICAL DEVICES 


AMPHIBIOUS TRACTORS AS MEDICAL FACILITIES 

IN THE FIELD 

WORTH M. GROSS 
Lieutenant (M(') U. S. N. 

In the May 1945 Bulletin appeared an article on “Medical Utiliza¬ 
tion of Amphibious Tractoi’s.” Many of the sugfiestions presented 
therein by the author have since been tried out in combat operation, 
and an attempt is made here to summarize the advantages and dis¬ 
advantages of the LVT-3 as a medical facility. 

A canopy framework was constructed in the field by an ingenious 
maintenance section of an amjihibious tractor battalion. It consisted 
of three cross ribs and one midsagittal rod, of %-inch pipe (fig. 1), 
secured in three “C” type clamiis on both sides of the tractor. Over 
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tliis framework a tarpaulin was stretched and a black-out setup was 
easily achieved. This can be removed from one tractor and placed on 
another in a matter of very few minutes. It in no way impaired the 
tactical use of the tractor. The outside installation of the holding 
clamps allowed the topside of both pontoons to be used as shelving 
space. 



3. Compnrtnieiited rack for dressing materials. 


A hot-water system attached to the port radiator is shown in figure 2. 
'Fell to fifteen gallons of water can be used without hampering the 
engine or necessitating refilling the radiator. This setup requires 
only a few minutes to attach. 

A comiiartmented rack was constructed of %-inch steel rods (fig. 3) 
that was hung along the portside interior of the tractor, forward. 
Tliis rack provided protection for such fragile materials as plasma and 
dextrose bottles, and facilitated their use. 

A plywood table, 36 by 20 inches, with combing (fig. 4), was fitted 
with a single folding leg, and hinged to the after inside armor plate. 
'I'his table in no way interfered with the larger operating table and 
was used to good advantage as a utility table. 

Both engines, in only a few minutes’ running time, can heat the 
interior of the tractor very comfortably. Cans of C and lO-in-l 
rations can be heated simply by putting the cans over the manifold for 
a few minutes. 
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4. Light plywood dressing tal)le. 


Nttiie uf tlie above-mentioned installations had to be removed or 
further secured when the tractor was beino driven. This factor alone 
saved much time in moving, and black-out could be maintained con¬ 
stant! v while the tractor was being moved. 

A camouflage net was kept in all tractors and could be used at the 
discretion of the medical officer. 

Since all these installations were temjmrary it was unnecessary to 
fi.x one tractor and assign it as a medical tractor permanently. These 
appliances were adaptable to all LVT-3s and hence no special tractor 
was maintained. 

An amphibious tractor draws enemy fire and if iised as a medical 
facility it must not be exposed to enemy observation. There were 
many instances in which the side armor turned sniper fire. 

One objection to the tractor as a battalion aid .station was the 
inadecpiate sj)ace it provided. It was usually necessary to |)itch an 
adjoining tarpaulin to handle the large influx of casualties. Never- 
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theless the tractor provided a place to treat isolated cases that re¬ 
quired immediate surgery and furnished transportation for the long 
and frequent forward displacements, when no other form of trans¬ 
portation was available. 


i 1 


INSULIN THERAPY AND ELECTROSHOCK 

At this time our practice is to give all acute cases insulin therajiy 
and, if they do not show marked improvement at the completion of 
20 insulin shocks, to add electric therapy to the insulin in the third 
hour of the insulin coma. However, with manics, markedly agitated 
involutionals, and catatonic schizophrenics, we begin the electric and 
insulin treatment concurrently.— Tayixir, J. H. : Shock therapy— 
1937 to 1944. J, M. Soc. New Jersey 42: 300-304, September 1945. 


t i 


PENICILLIN ORALLY FOR GONORRHEA 

Bach patient ingested a total of 1.6 million units of penicillin over 
a 2*day period. The dosage schedule Involved taking 100,000 units 
every 2 hours during the waking period. In all instances only nega¬ 
tive cultures were obtained following treatment and all clinical signs 
and symptoms of gonorrhea disappeared.— Free, A, L.; Huffman, 
L. P. ; Tbattnkb, H. H.; and Brown, H. B.: Oral penicillin in 
treatment of gonorrhea. J. Lab. & Clin. Me<l. 30: 738-740, 
September 1945. 




SULFADIAZINE AND SULFAMERAZINE IN MENINGOCOCCIC MENINGITIS 

Two hundred seven patients with nieningocoi'cic meningitis 
were treated with sulfadiazine or sulfamerazine over a 3-,vear 
period. The gross mortality was 10.1 percent. There was no sig¬ 
nificant difference in the case fatality rate in patients treated with 
the two drugs. In a small group alternated between sulfamera¬ 
zine and sulfadiazine, there was no appreciable difference in the 
results obtained. There was no relationship between the concen¬ 
tration of the sulfonamide in the blood and the outcome in 
meningitis. Massive doses of these drugs are not necessary for 
moHt patients with meiiingococcic meningitis.— Sweet, L. K. ; 
Dumoi-t-Stanley, E. ; and Dowr^rNO, H. P.: Meningococcic menin¬ 
gitis treated with sulfadiazine aJid sulfamerazine; a 3-year study. 
Ann. Int. Med. 23: 338-348, September 1945. 
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USE OF THE LSV FOR EVACUATION AND CARE OF 
AMPHIBIOUS COMBAT CASUALTIES 

AI5RAHAM KAFLAN 
Captain (MC) U. S. N. R. 

The L«SV (landing ship, vehicle) was originally designed to land 
vehicles close to the beach of combat and to depart promptly. It was 
stKjn recognized, however, that it offered unusual facilities for the 
evacuation and care of combat casualties during the early assault 
combat phase. 

Our LSV carried a number of vehicles with a variety of cargo. 
As the ship approached its designated position, the vehicles were un¬ 
loaded via the ramp as well as over the side. The vehicle deck, which 
ran the entire length of the ship, then offered a spacious area for 
setting up a medical unit. 

As will be noted in tbe sketched plan the vehicle deck was arbitrar¬ 
ily divided into sections. On the starlward side from aft forward 
there were the (1) record section, (2) receiving and sorting section, 
(i\) shock area, (4) x-ray, (5) operation section (4 operating tables), 
(h) recovery area, (7) plaster area, and (8) 2 sections for patients. 



1. Tnxjp galley converted Into surgical utility room. 

LVS!) 
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2. Medical plan of vehicle deck. 

The entire port side was devoted to patients 
and was divided into 8 sections, making a total 
of 10 sections for acute combat casualties on the 
entire vehicle deck. 

Various printed signs distinctly marking the 
location of these sections were suspended from 
overhead supports within full view, and each 
section for patients was numbered and desig¬ 
nated for some special type of casualty; i. e., 
abdominal, orthopedic, chest, or head. 

In sections marked oflp for patients, cots were 
installed fore-and-aft four abreast with a main 
passage in the center. The cots were secured to 
the deck to avoid sliding if the ship should roll. 
This was accomplished by securing 6-inch sec¬ 
tions of 2-inch pipe, spot welded to the deck, and 
with wire cables with tumbuckles running be¬ 
tween each pipe section stretched lengthwise 
parallel to the vehicle deck. The placing of the 
cots over these cables and lashing them at each 
end to prevent their moving in the event of 
rough weather worked admirably. Two hun¬ 
dred sixty-six cots with mattresses, mattress 
covers, and blankets were placed on the vehicle 
deck. Within arm’s reach two parallel wires, 
supported from overhead bars by metal rods, 
were strung the length of the vehicle deck. 
They served as convenient supports for bottles 
of blood, plasma, and other intravenous medi¬ 
cations. 

The troops’ galley was converted into a utility 
and surgical sterilizing room (fig. 1). Part of 
this galley was also used by the pharmacy. 
The scullery was used for the pieparation and 
distribution of fruit juices, coffee, hot broth, 
and other refreshiruMits. 

Among other desirable facilities offered by 
the LSV were a generous number of heads and 
showei'S, a large storage space for medical sup¬ 
plies and equipment, and a large refrigerator 
specially equipped for the storage of whole 
l)lood at 4.'»' F. 
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Casualties could be taken aboard close to shore. They were often 
taken on at night. When the sea is not too choppy casualties can come 
aboard the vehicle deck in ducks via the ramp. Most of the casualties, 
however, were hoisted aboard by means of cranes and slings. They 
were placed on the elevator and lowered to the vehicle deck, and then 
brought to the receiving and sorting section where the staflf of the 
record section was awaiting them. The casualties then proceeded in 
•‘assembly-line” fashion through the various departments and to as¬ 
signed sections. Litter casualties were grouped on the vehicle deck 
depend ing on their type of inj ury. Postoperat ive patients first went to 
the recovery section for further observation and treatment until their 
condition was sufficiently satisfactory to permit transporting them to a 
specified section. The critically ill patients were kept close by, under 
observation of the operating surgeon, and were assigned special 
watches. Ambulatory patients and those whose condition was suffi¬ 
ciently improved to be transferred were assigned to the troop 
compartments. 

The LSV when properly set up offers splendid facilities for the 
swift and efficient care of combat casualties. It can conveniently 
accommodate 300 to 350 litter patients and 500 ambulatory patients. 
This ship can come close to shore and render its best service during the 
early assault phase. It can rightly be named the “assault hospital 
ship.” 




INJURIOUS EFFECTS OF ULTRAVIOLET ON SKIN CELLS 

That ultraviolet radiation causes injui’y to epidermal cells is 
indicated by the histologic changes acconipfinying sunburn. On 
the appearance of gross erythema, enlargement and engorgement 
of the capillaries becomes marked; intracellular edema, and 
migration of leukocytes into the epidermis and into the coriiim 
in the region of the capillaries of^cur. As early as 24 hours after 
the exposure, degenerative changes in the prickle cells are detectable : 
these progress and may eventually involve all of this layer. The 
basal cells are less affected as a rule, but may also show degenerative 
changes; repair usually takes place through proliferation of cells of 
this layer.— Blum, H. F. : Physiological effec‘ts of sunlight on man. 
Physiol. Rev. 25 : 483-530, July 1945. 
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SEABEE SICKBAY 


FRANKLIN K. HOLZWARTH 
Commander (MC) U. S. N. R. 
and 

WILLIAM W. THRALLS 
Chief Pharmacist’s Mate U. S. N. R. 

The layout presented is that of a sickbay used for a construction 
battalion. This represented a composite of the most utilitarian fea¬ 
tures of six previous semiexperimental installations. 

Figure 1 shows the front elevation of the two Quonset huts, with 
waiting outdoor alcove and connecting unit. 

The forward end of the dispensary hut (fig. 2) was used for sick 
call, as dressing room, and as record room. In the center was a long, 
double-decked dressing table, with rounded ends which held basins and 
waste pails in recesses (fig. 4). In the midline of the tabletop was 
placed a row of aluminum-covered containers, one for instruments 
hanging on a rack in disinfectant solution, others for applicators, 
tongue depressors, sterile pads, bandages, and cotton cut in 1-inch 
.squares so that it could be plucked when the corpsman had only one 
free hand. This table was accessible from both sides and nari*ow 
enough to enable one to reach across it. Several attendants could use 
it at the same time, without getting in each other’s way, as is often 
the case when dressing tables are placed against a wall or in a corner. 

Covers were removed from all the containers during sick call, for 
expediting the handling of utensils. Frequently used solutions and 
instruments such as bandage scissors, forceps, hemostats, etc., were 
laid out in a sterile towel on a tray. The lower shelf served as a recep¬ 
tacle for jars of various ointments and medications. 

The 2-foot strips of the outer walls of the dispensary Quonset and 
the ward Quonset as well were screened for ventilation. One strip 
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2. Disi>en8ary and ward floor plan. 


extended down to floor level, the other was shoulder-high. The metal 
sides of the Quonsets were hinged at the upper edge opposite the 
screens, to be dropped in case of rain. Open wall-cupboards housed 
basins, trays, pitchers, large adhesive rolls, etc. A dust-tight instru¬ 
ment cabinet with twin doors was built against a bulkhead. A metal 
treatment table for hospital corpsmen’s use in giving rubs, helio¬ 
therapy, and dressings, stood against one wall. Chairs and benches 
were provided for foot-soaks. 

The rear of the dispensary Quonset housed a 20-foot-square dental 
department (fig. 3), with 2 dental chairs, waiting room, cuspidors, and 
record desk. It had a 4-foot outside porch. The ward Quonset had 
12 beds in addition to the 2 in the S. O. Q. room and also an outside 
porch. Both Quonsets had tropical roofs with the ceiling screens on 
a. 40® pitch inward and downward to prevent rain from beating in. 
A.11 floors were of smooth-troweled cement, except in the dental de¬ 
partment, where a plywood floor was used for greater resiliency. 
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The pharmacy and laboratory opened off the dispensary by a Dutch 
door. A wall-type porcelain sc'uttlebutt, just outside the pharmacy, 
facilitated the ingestion of tablets and capsules and obviated use of 
the common cup. Adjacent to the wartl was the galley, opening off 
the “cross-bar” hallway of the H, which connected the dispensary 
with the ward. Opposite the galley was the sterilizing room and 
clean-linen closet. Adjacent to this was the head, with a shower 
in a metal corner-stall. 

Between the dressing room and the dental office were two combina¬ 
tion medical officers’ offices and examining rooms, each with desk. 



3. Dental oflace. 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 



niBHi Anv i!>46l SKABEE SICKBAY—HOLZWARTH AND THRALLS 295 



4 . Sick call and treatment room and rec-ord oftice. The improvised dressing 

table is shown in center. 


examining tiible, and wash sink. Plywood partitions afforded quiet 
and privacy. The size of these rooms was ample for the thorough 
study of each patient. 




EFFECTS OF SUNLIGHT 

Tliere exists a widespread belief in the beneficial effects of 
sunlight, wliicli finds expression in the fad of sun-bathing. This 
belief stems in pjirt from false analogies that have been drawn. 
For example, the idea that since sunlight is beneficial and necessary 
to plants it must be beneficial and necessary to man, however absurd, 
is found frequently in scientific literature, sometimes directly stated, 
sometimes implied. The detrimental effects of sunlight have re¬ 
ceived much less consideration and publicity, yet when one under¬ 
takes a critical review, he is struck by the fact that the balance is 
weighted heavily on the side of effects which api)ear injurious rather 
than beneficial.— Blum, II. F.; Physiological effects of sunlight on 
man. Phy.siol. Rev. 25: July lll4r». 
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ADJUSTABLE BACK REST FOR FIELD 
HOSPITAL COT 


GEORGE L. WATKINS 
Lieutenant (MC) D. S. N. R. 

A back rest designed to fit the field medical folding cot (Stock 
No. 14-325) is suggested as an added comfort for bed patients in field' 
liospitals. 
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It is constructed of 1-inch lumber and built in two sections. The 
back rest proper consists of five 1- by 2-inch crosspieces fitted to up¬ 
rights on either side, spaced the width of the cot. A wooden “rocker” 
on the inside of the lower end of these uprights rests upon the sides of 
the cot, holding the back rest in place and allowing clearance space for 
the mattress. A piece of surveyed mattress, folded under at the top 
to give a pillow effect, is tacked over the crosspieces. 

The supporting section consists of two legs braced by a 1- by 2-inch 
crosspiece. The lower ends of the legs are notched. Each leg is 
attached to the back rest at the top by a ^-inch bolt or a large nail cut 
off and bradded over a washer. 

The desired height and pitch of the back rest may be obtained 
either by fitting the leg notches over the cot stick ends or by sliding 
the “rockers” to the desired position along the sides of the cot. 

The back rest described has several advantages: (1) It is light and 
easily fitted and removed; (2) it may be adjusted to any desired 
height; and (3) it is simple to construct. 


I 



Digitized b'> 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 



BOOK NOTICES 


Publishers submitting books for review are requested to address 
them as follows: 

The Editor, 

UNiT»a) Status Naval Mi^cal Bdli.ktin, 

Bureau of Medicine and Surgery, Navy Department, 

Washington 25, D. C. 

(For review) 


Modebn Pstchiatkt, hy William S. Sadler, MD., FA.PJk.., Chicago, Corumltinff 
Pnychiatruit to Columbus Hospital; Consultant in Psychiatry, The W. K. 
Kellogg Foundation. 896 pages. The C. V. Mosby C!o., St Louis, Mo., pub¬ 
lishers, 1945. Price $10. 

This is an extremely difficult book to review. In it the author states 
that he is endeavoring to tell the story of “personology”—^“the difficul¬ 
ties human beings have in adjusting themselves to life.” He statt'^ 
that he is endeavoring to place before the general practitioner of 
medicine, as well as specialists and psychiatrists, the problems of per¬ 
sonality, maladjustments, the neuroses, and the pqrchoses. 

Beginning with the introduction, a somewhat sketchy discussion of 
psychosomatic medicine, the author proceeds in part I to discuss person¬ 
ality problems, part II the psychoneuroses, part III the psychose>. 
part IV general psychotherapeutics. 

Part I contains 20 chapters of approximately 200 pages with numer¬ 
ous subtitles. To mention but a few there are “Eight kinds of lying.” 
“Technique of efficient adjustment,” “Making the best of what we are." 
“Swimming sensations,” and “Disposing of one’s self as a problem.’’ 
This should give the psychiatrist some idea of the tenor of part I. 

It is not ncessary to go through all the various chapters. The 
sketchy treatment of various problems makes it difficult reading. The 
chapter on the “War neuroses” makes no mention of the special sela- 
tion methods of the Navy or air forces and shows a lack of familiarity 
with the problem in general. There is little or no reference to the 
excellent work which has come out of the war. There are 39 lines of 
a rather naive discussion on the “Neuroses appearing under combat." 

It seems as though the book tries to be all things to all people. Id 
the discussion of the sexual problem, the author gets over and out of 
the subject of psychiatry and into the question of morals. He makes 
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one statement on page 336 relative to the morality of masturbation 
with which every moralist of any persuasion will disagree. 

In his considerations of psychoanalysis the author has failed to 
consider the present trends of analysts like Alexander, Grinker, Mur¬ 
ray, and others, for a more dynamic and shorter form of treatment. 
The influence of Dubois upon the author is seen throughout the volume, 
although he denies it; nevertheless it crops out at regular intervals. 

On page 696 the author states “The strong mind acts slowly; the 
weak mind acts quickly on the spur of the moment.” This reviewer’s 
mind acted quickly on this work. Perhaps that is the reason for his 
failure to find this book particularly valuable. 

PsYCJHiATST IN Momsn Wabfabe, hy Edtoard A. Strecker, A. M., M. D., Lift. D., 
LLi. D., Professor of Psychiatry and Chairman of the Department, School of 
Medicine, University of Pennsylvania; and Kenneth E. Appel, Ph. D., M. D., 
8r. D., Assistant Professor of Psychiatry and Chief of Clinic, School of Medi¬ 
cine, University of Pennsylvania, Lecturer in Psychiatry, School of Neuro¬ 
psychiatry, n. S. Naval Hospital, Philadelphia. 88 pages. The Macmillan 
Ckimpany, New York, publishers, 1945. Price |1.50. 

In a compact pocket-size book the authors have set forth the story 
of psychiatry in relation to the war. In addition to observations 
resulting from their wide experience, there is incorporated a summary 
of the contributions of a wide selection of other observers. 

The book is divided into two parts, “Psychiatry and the Two World 
Wars,” and “Demobilization and the Return to Civilian Life.” 

In part one, the differences between the two wars are considered, 
particularly in regard to the psychologic circumstances bearing upon 
both soldier and civilian. A comparison is made of the psj'chiatric 
experiences during the two wars, and of the significance of this experi¬ 
ence in the postwar period. Parenthetically, one minor factual error, 
which however does not detract from the value of the book, is noted in 
the statement that “For a long time, however, the Navy largely disre¬ 
garded screening tests and used the trial by duty test in boot training.” 
Actually the plans, including screening tests, for detection and elimi¬ 
nation of psychiatrically unfit recruits were completed by the Navy in 
1940, and the plan was in operation by the middle of 1941, well before 
the outbreak of the war. 

Part two considers the problem of demobilization. In a direct and 
understandable presentation, the “why” and “how” of psychologic 
adjustment during this period are discussed from the standpoint of the 
veteran, his family, employers, and friends. 

The book is of value to all who are concerned with any phase of the 
rehabilitation of returning servicemen, as well as to those who are 
interested in the problems of personal and social adjustment which 
have been created or brought into focus by this war. It is to be recom¬ 
mended as a summary for those familiar with the many writings on 


Digitized b'> 


Google 


Original from 

UNIVERSITY OF CALIFORNIA 



300 


NAVAL MEDICAL BULLETIN 


t VOL. 46, NO. 2 


the subject, and as a concise over-all review for others, both physicians 
and laymen. All in all the book represents an excellent and very read¬ 
able distillation of the pertinent knowledge of its subject to date. 

POLHONABT ToBBScuLoeis IN THE Adult, by Max Pinner, M. D., (Thief, Division 
of Pulmonary Diseases, Monteflore Hospital for Chronic Diseases, New York; 
Editor, American Review of Tuberculosis; Clinical Professor of Medicine, Col¬ 
lege of Physicians and Burgeons, Columbia University, New York, 679 pages; 
illustrated. Charles C Thomas, Springfield, III., publisher, 1945. Price $7.50. 

Contained within the 580 pages of this volume is a series of pithy 
but comprehensive essays covering the subject of tuberculosis, designed 
to acquaint the workers in each of the fields of tuberculosis endeavor, 
with the progress of the workers in all the fields. Modern knowledge 
is summarized in the author’s clear, incisive, and at times picturesque 
style. Following each essay is a bibliography with a brief criticism 
of the content of the references. 

The book will be especially helpful to doctors faced with the problem 
of how to handle the patient who presents minimal or incipient pul¬ 
monary disease, and its publishing at this time is particularly apropos 
in view of the wide interest in case-finding by means of mass chest 
x-raying. 

Of minor editorial interest are the following items; The use of 
“granule” for “granules” orf page 11; “stabile bacillus” and “stable 
culture” on pages 12 and 13; occasional omission of verbs; and rare 
typographic errors in spelling. The author disagrees with Dorland’s 
spelling of “dissociant,” apparently preferring “dissociate.” “Autop- 
tic” examination is not found in Dorland’s dictionary, either. These 
items do not detract from the essential value of the text, but on the 
contrary, add to the interest of the reading. 

It is recommended that this book be given immediate and wide 
circulation within the service and that copies be placed in the hands 
of members of Boards of Medical Survey as well as medical ofiicers 
in charge of hospital wards and case-finding units. 

A Manual of Surgical Anatomy, prepared under the auspices of the Committee 
on Surgery of the Division of Medical Sciences of the National Research 
Council, by Tom Jones and W. C. Shepard, 195 pages. W. B. Saunders Co., 
Philadelphia, Pa., publishers, 1945. Price $5. 

Early during World War I the need of a surgical atlas was recog¬ 
nized. Jones and Shepard were assigned the task. There appeared 
at the time, not long before the war’s end, a compact atlas of surgical 
anatomy of unexcelled quality. Its usefulness to the general surgeon 
in the field was apparent. 

Again the same task was assigned to the same two medical artists, 
now grown illustrious in their chosen field. The present volume, 
which is the last of the series of military surgical manuals edited by 
the Committee on Surgery of the National Research Council, reflects 
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the mastery which comes to those whom nature has endowed with rare 
talents, and hard work has polished to a pre-eminent brilliance. 

The Manual of Surgical Anatomy is an exact work, one upon which 
a surgeon can rely. In its compactness nothing of importance is sac¬ 
rificed. The illustrations are as revealing as the dissector’s knife. 
One would wish, however, that some of the pen and ink drawings 
were of a bolder impression. Starting with the skull and progress¬ 
ing in anatomic order, all the structures of importance from the view¬ 
point of the surgeon have been excellently and accurately portrayed. 
The surgeon may unhesitantly follow the drawings as a guide in the 
various surgical approaches. The volume is textless. Each illustra¬ 
tion, however, is sufficiently labeled to give a complete and compre¬ 
hensive picture, making further text superfluous. A glossary of terms 
IS incorporated with the index, a feature materially adding to the 
value of the work. The Manual of Surgical Anatomy should be 
found on the desk of every surgeon, whether in or out of the armed 
forces. 


Canceb or THE CoioTi AND Rbctch, Its Diagnosis and Treatment. Second Print¬ 
ing. By Fred W. Rankin. B. A., M. A.. .1/. D., LL.D., Sc. D.. F. A. C. 8. Sur- 
geon, St. Joseph's and Oood Samaritan Hospitals, Lexington, Ky.; and A. Steph¬ 
ens Oraham, M. D., M. S. (in Surgery), F. A. C. S., Surgeon, Stuart Circle 
Hospital, Richmond, Va., Assistant Professor of Surgery, Medical College of 
Virginia. 368 pages; lllnstrated. Charles C Thomas, Springfield, Ill., pub¬ 
lishers, 1945. Price $.'>..50. 


The second printing of this book tCvStifies to its value. Although 
only a small volume, it contains information on a subject of the great¬ 
est importance in surgery. Legibly written and excellently illus¬ 
trated, this text is a contribution to the literature on cancer and should 
be found in the library of every surgeon who contemplates colonic 
and rectal surgery. 

The book is divided into three parts, the first of which contains a 
general consideration of the anatomy, physiology, pathology, etiology, 
and diagnosis of cancer of the colon and rectum. In the second part 
the operability and prognosis of carcinoma of the colon and rectum 
are discussed as well as the choice of operation. In the third part, 
the operative procedure in surgery of the colon, recto-sigmoid, rectum, 
and anus is depicted in sufficient detail to pennit the ordinary surgeon 
to absorb and follow in any contemplated operation. 

Few living surgeons today have accumulated the wealth of infor¬ 
mation about one subject as has Rankin about carcinoma of the colon 
and rectum. This wealth of information he has put down in a simple 
manner in a very comprehensive small volume. 

The innumerable statistics referable to various authorities in 
support of the authors’ theme makes the first part of the volume slow 
reading and somewhat confusing. This is compensated, however, by 
the discussion in the third part of the book where the Rankin opera- 
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tive technic is depicted step by step so lucidly that the reader is able 
to visualize an operation occurring before him. 

The subject of radiotherapy of carcinoma of the rectum and asso¬ 
ciated parts, its advantages and disadvantages, is written by Fred M, 
Hodges, eminently competent in this field, and rounds off the general 
subject of therapy. 

The limited reference list (and those publications that are given 
include mostly the authors’ contributions), may be considered by 
some a shortcoming in a volume of this character. It is admitted that 
the literature on cancer of the colon and rectum is inexhaustible, 
and if the lack of a more comprehensive list may be cited as a short¬ 
coming of the volume, it should be pointed out that most readers of 
Rankin’s work are searching for the opinion of an outstanding, recog¬ 
nized international authority and are not concerned about the 
kaleidoscopic viewpoint of others in this field. 

Faoiai, Pbosthesis, hy Arthur H. Bulbulian, M. S., 7). D. S., F. A. C. D.. Director, 

Museum of Hygiene and Medicine, The Mayo Foundation, Rochester, Minn. 

241 pages; 202 illustrations. W. B. Saunders Co., Philadelphia, Pa., publishers. 

194.'>. Price $5. 

“Facial Prosthesis” represents a treatise of remarkable clarity by 
a man who is unquestionably the outstanding authority in this field in 
the United States and probably the world. The book is a clean-cut 
description of indications, technics, and materiel for facial prosthesis 
and is profusely illustrated. The reader is impressed with the 
extreme neatness of all the illustrations; they reflect a basic refinement 
in thought and laboratory methods of the author. 

In the introduction, Dr. Bulbulian says, “The wearing of artificial 
<lentures. the most common type of intra-oral prosthesis, is an accepted 
necessity of today. There is no reason why an extra-oral restoration, 
which in some instances is even more essential, should not be accepted 
in the same manner.” He also points out that the dentist, because of 
his familiarity with dental materials and technics of impressions and 
casts, is better qualified to undertake facial prosthesis than anyone else. 
He points out, in addition, that the closest cooperation must be main¬ 
tained between the plastic surgeon and the dental prosthetist. 

There is an excellent summary of the ideal qualities to be sought in 
a facial prosthetic material and the author .states that all desirable 
qualities are not yet available in any prosthetic material, but that 
plasticized plastics are superior to all others both in appearance and 
durability. In view of this statement by the author, one criticism of the 
book can be made, and that is that while the book deals with restora¬ 
tions built of latex, only a moderate amount of space is devoted to the 
plasticized plastics. The section on retention of facial prostheses is 
exceptionally well done. 
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Although the results illustrated in the book are practically faultless 
from a photographic standpoint, the enthusiast should bear in mind 
that there are many disadvantages fo the wearing and maintencince of 
a prosthesis throughout a lifetime and it is sometimes desirable to 
build a part from the patient’s living tissue even though the cosmetic 
result is inferior photographically to the prosthetic device. Decision 
as to the use of prostheses should rest with the plastic surgeon, and Dr. 
Bulbulian’s book will be found valuable for both the plastic surgeon 
and the dental prosthetist working in close collaboration, 

Fhakma( oijOtiT AND DENTAL Thekapkutics. A Textbook for Students and Prac¬ 
titioners, by Hermann Prim, A. M., D. D. S., M. D., Kc. D., Dr. Med. Dent., Pro- 
ieattor Etn<‘rituit of Materia Mediea and Tkerapculies, Srhool of Dentistry, 
University of Pennsylvania; and V. Garfield Itiekerl, A. M.. D. D. K.. late Pro¬ 
fessor of Diagnosis, Dental Therapeutics and Radiology. School of Dentistry, 
University of Michigan. 9th edition, rewritten and revised by Edward C. 
Dobbs, D. D. S.. .Associate Professor of Pharmacology. Dental School, University 
of Maryland. ,566 pages; illustrated. The C. V. Mosby Co., St. Louis, Mo., pub¬ 
lishers, 1945. Price |6.50. 

This is the ninth edition of a work which has long been recognized as 
one of the standard textbooks on dental materia mediea. pharmacology 
and therapeutics. The title of the first seven editions, “Dental Ma¬ 
teria Mediea and Therapeutics,” was changed in the eighth edition to 
be more in harmony with the modern concept of pharmacodynamics. 

The contents of the present edition, essentially the same as that of 
former editions, have been rearranged and grouped under their chief 
sites of action. This has resulted in a text much more easily read and 
one in which interest is held by a thread of continuity. Several chap¬ 
ters have been completely rewritten and brought into consonance with 
recent thought. 

The reader will find the book interesting, authoritative and easily 
followed. 

0PF*ATr\T; Dentibtrt. by Clyde Davis, A. M.. M. D., D. D. S., former Professor of 
Operative and Clinical Dentistry and Dean of the Faculty, at this time Lecturer 
in the Section of Operative Dentistry, The Unirersity of Nebraska, College of 
Dentistry, Lincoln, Nebr. 5th edition. 432 pages; illustrated. The C. V. 
Mosby Co., St. Louis, Mo., publishers, 1945. Price $7..50. 

In the fifth edition of this text, the author has adhered to his original 
aim, expressed in his preface of the first edition, of meeting the demand 
for a condensed treatise on operative dentistry which would enable 
the dental student to master the salient features of the subject in a 
limited time. 

The book is profusely illustrated and covers all of the operations 
which are considered to be in the field of operative dentistry in its 
broader sense; that is, “all surgical and therapeutic procedures on the 
natural teeth and their supporting structures except the removal of 
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such teeth.” The chapters on preventive dentistry, periodontia and 
endodontia, are of special interest. 

In summation it may be said that the book is well done and will 
achieve the purpose for which it was produced. 

Still Mt World, by Sergeant Leonard Foulk and “C. TT.” Pacific Union College 

Press, Angwin, Calif., publishers, 1945. Price $1.50. 

The book, Still My World, is a very interesting and instructive pub¬ 
lication on war-incurred blindness. The writer’s description of hir- 
personal reactions to his blindness and his experiences during his jx*- 
riod of learning how to live a normal life in spite of his handicap 
shoiild be an inspiration to other men who have the same adustnient 
to make, and presents food for very careful thought by all who are 
concerned with the care of the war blinded. The wise, sympathetic 
guidance and assistance he had from “C. W.” sets a pattern for good 
case work in treating these men as individuals. His hearty enthusiasm 
for his guide dog might lead the reader to overlook his cautions that 
decision regarding a dog must be appropriate to each blind individual’.s 
personality and circumstances. 

The book should be thoughtfully read by all who come in contact 
with the war blind, whether as teachers in hospitals or as relatives 
and well-wishere in civilian life. 
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PREVENTIVE MEDICINE 

Captain Otto L. Barton, Medical Corps, United States Nayy, In Charco 


ARSENICAL POISONING 

THOMAS K. RATHMELL 
Comioander (MC) U. S. N. R. 

Some pharmaceutical houses distribute 0.06-gm. and 0.6-gm. am¬ 
pules of arsenical compounds, which except for labeling are practi¬ 
cally indistinguishable. When prepared for injection, the same 
volume of fluid will totally dissolve the contents of either ampule, 
despite the fact that the 0.6-gm. ampule contains 10 doses of the drug, 
while the 0.06-gm. ampule contains but a single dose. The Borgian 
role of arsenic as a lethal agent has been revived. 

The cases of arsenical poisoning to be presented were characterized 
by hepatic lesions, visceral hemorrhages, nephrosis, and hyperplastic 
changes in the bone marrow. The bone marrow changes in the sub¬ 
acute degree of poisoning were indistinguishable from the normo¬ 
blastic erythropoietic hyperplasia one encounters in nutritional 
anemias. Those seen in the acute type were more extensive and 
involved both the erythropoietic and myeloid elements. 

CASE REPOHT8 

Case 1 .—A colored male, age 20 years, was admitted for medical observation. 
He had received 24 injections of mapharsen (1.41 gm.) and 18 injections of 
bismuth (2.34 gm.) during the previous 6 months. The last treatment was ad¬ 
ministered 5 weeks prior to the onset of nausea and vomiting. He died 7 days 
after admission to the hospital and approximately 6 weeks after the onset of 
symptoms. 

Prior to death his laboratory studies (which afle reported as milligrams per 
100 ml. unless otherwise specified), showed him to have a hemoglobin of 15 gm., 
erythrocyte count of 4.8 million, and leukocyte count of 5,500, with a preagonal rise 
to 21,300. His icterus index was 90.9, blood urea nitrogen 14.9, and nonprotein 
nitrogen 35.7, with a creatinine of 1.4 and a COj combining power of 52 volumes 
percent. 

Urine studies during this period showed that a high specific gravity (1.028i 
was maintained and that bile was present throughout his illness, with tyrosine 
and leucine crystals being noted about 48 hours prior to death. There was a 
terminal albuminuria of 35 mg. percent and a marked hematuria. 
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1. Gross aiul photoiiiicro^raphic views of tiie heart from a case of arsenh-al 
poisoning, siiliaeiite type, showing the siil>epicardial hemorrhages. 



2. (A) Aeute jellow atrophy*of the liver from a ease of arsenical poi 

subacute type. 


1 


(B) Diffuse liei)atic ntH:*rosis from a case of acute ai*senical ijoisoiiing. 


The spinal fluid showed a total protein of 26.4, sugar of 911.9, chlorides 7^. 
no increase in glol)ulin, Kahn negative and a colloidal gold cuiTe of 


3.S2211tK)00. 


Postmorten examination revealed an intense icterus, which was most pr«»- 
nounced in the skin, sclera, pacchionian bodies, and throughout the endothelial 
lining of the vascular channels. There was a marked congestion of the viscera 
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(A) Photomicrograph of liver in acute yellow atrophy from a case of arsenical 
I>oisoning, subacute type. Note necrosis about the central vein with preser¬ 
vation of a portion of the lobule. 


(Bi Photomicrograph of liver with diffuse necrosis due to acute arsenical 
p<»Isoning. Note that there is a total loss of lobular architecture. 


4. (A) Kidney showing nephrosis as result of acute arsenical i)oisoning. 


(B) Spleen showing acute toxic splenitis, the result of acute arsenical poisoning, 
with subepicardial (fig. 1) and visceral pleura hemorrhages. There were 
a.scites and bilateral hydrothorax. 

672828®—46-10 
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The liver was atrophic, having an over-all measurement of 22 by 15 by 18 cm., 
and weighed 1,218 gm. It api)eared pale brown. Small dark yellow areas wert* 
visible beneath the capsule. An increased resistance was noted on sectioning. 
The cut surface presented a variegated appearance (fig. 2A), brown and yellow 
areas of necrosis alternating with patches of dark red congestion. Histologic 
study showed an acute yellow atrophy (fig. 3A). The kidneys showed congestion 
and pallor on gross examination, while histologic study confirmed the preserwv 
of nephrosis (fig. 5A). The bone marrow was hyperplastic, chiefly erythropoietic 
in tyi)e (fig. 7A). The urine found in the bladder was a characteristic ocher 
yellow. 

Positive tests for arsenic were obtained from the postmortem urine, hair, and 
nails in this case, while studies of the liver, braiu, ideural fluid, and skin gave 
negative results. 

Case 2 .—A white male of 22 years w’as admitted to the hospital with a 
diagnosis of Vincent’s angina. On the second day of hospitalization he was 
given an ampule of inapharsen (this w^as subsequently disc*overed to be a 10-dose 
ampule containing O.fi gm. of the drug). Vomiting ensued within an hour. 
In 24 hours hepatic etdargement was noted and vomiting bei'ame more frequent 
and of a coffee-ground tyi)e. In 48 hours the patient w’as in coma. Death oc¬ 
curred within 72 hours after the administration of the arsenical. 

Laboratory studies following administration of this massive dose of arsenic 
showed that the patient had an icterus index of 44.9, nonprotein nitrogen 120. a 
COa combining i>ower of 42.2 volumes percent, a Hanger’s test of 4-plus heiu<i- 
globin 12gm., erythrocytes 3.6 million, and leukocyte count 20,(X)9. His uriiu*. 
4S hours after admiidstration of the drug, was cloudy amber with a speciflr 
gravity of 1.014, acid in reaction, contained 40 ing. of albumin, was negative 



5. (A) Photomicrograph of kidney showing arsenical nephrosis, the result of 

arsenical poisoning, subacute. 


(B) Photomicrograph of kidney showing arsenical nephrosis, the result of arsenical 
poisoning, acute. Note albiiniinous material and erythrocytes in glomerular 

space. 
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ing, acute. 


/. (A) riiotoiiiicrograph of inme iiiarn»w sivii in arsenical poisoning, suhacute. 
Note hyperplasia, pre<loiuinantly erythropoietic. 

(B) Photomicrograph of bone marrow seen in arsenical poisoning, acute type. 
Note liyperplasia of both erythropoietic and myeloid elements. 
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for sugar, loaded with red blood cells and leukocytes, positive for fxreiilt blo<Kl 
and contained an occasional granular cast. Chemical examination for arsenic 
in the urine was positive on the day of his death. 

Postmortem findings in this case were quite similar to those in the first 
but the lesions encountered were of a fulminating type. Hemorrhages were 
present throughout the viscera (fig. 6A and B). The lungs showed acute con¬ 
gestion and hemorrhage; the left weighed 708 gm., the right 906 gm. Ther*- 
was an acute toxic splenitis (fig. 4B) ; the spleen measured 18 by 10.5 cm., and 
weighed 538 gm. The liver was enlarged, welghe<l 2,014 gm. and showed diffuse 
necrosis (fig. 2B). The cut surface was putty yellow with patches of acut^- 
vascular congestion distributed over its surface in an arboreal arrangement. 
The kidneys showesl an acute nephrosis (fig. 4A) ; the left weighed 317 gm; the 
right 260 gm. The bone marrow was hyijerplastic with a proliferation of hotli 
erythropoietic and myeloid elements (fig. 7B). 

('hemical examination showed a heavy concentration of arsenic in the liver, 
less marked in the lung, and a faint ti*ace In the brain, while tlie hair, skin, and 
nails were negative. 

SUMMARY 

Tw’^o cases of arsenical poisoning are presented in which the quanti¬ 
ties of the metal administered as well as the elapsed time before death 
are definitely known. The characteristic gross and microscopic fea¬ 
tures of each case are illustrated. Pertinent toxicologic data are re¬ 
corded. The stimulating effect of arsenic on the bone marrow is 
demonstrated. 


CONCLUSIONS 

1. The lesions encountered in arsenical poisoning depend on the 
dosage and manner of administration, these influencing the time in¬ 
terval which may elapse before death. A history of previous use 
of the metal, with possible development of tolerance, must be con¬ 
sidered. 

2. It appears desirable to have commercial preparations of massive 
di)ses of this metal marketed in diverse containers. 

3. The therapeutic employment of arsenical preparations demands 
eternal vigilance if untoward complications are to be avoided. 

4. Removal from the drug rooms and Supply Catalog of the ojj-gin, 
ampule of mapharsen is recommended. 

4; i 


VENERAL DISEASE CONTROL 

The weakest link in the venereal disease control chain is the lack 
of adequate examination and diagnosis of gonorrhea in the civilian 
female.— Abrahamson, R. H., and Harris, E. H. : Cooperation 
in venereal disease control at naval training center; comparative 
results of first 6 months of 1944 and calendar year lft43. Am. 
J. Syph., Conor. & Ven. Dis. 29: 551-656, September 1945. 


Digitized by 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 



POISONING BY BARRACUDA-LIKE FISH 
IN THE MARIANAS 


SAMUEL C. COHEN 
Lieutenant Commander (MC) U. S. N. B. 

JAMES T. EMERT 
Commander (MC) U. S. N. R. 
and 

CLARK C. GOSS 
Captain (MC) U. S. N. R. 

The following is a combined report of 51 cases of poisoning by 2 
barracuda-like fish in an officers’ mess and in a Military Government 
camp on Saipan. 

This report is of interest because of: (1) The severity of the 
neurotoxic manifestations and the persistence of residual symptoms in 
those eating at the officers’ mess; (2) the importance of differentiating 
fish caught in the Pacific for use as food; and (3) the pertinent infor¬ 
mation about fish in this area received from a Japanese internee doctor. 

The symptoms were more severe in the officers’ mess probably be¬ 
cause of larger quantities eaten, and possibly also because a larger fish 
was used. Natives do not eat barracuda-like fish weighing over 20 
pounds, feeling that the larger are more likely to be poisonous. 

Vonfraenkel and Krick ’ in 1945 cited cases of poisoning from a 
barracuda. Those poisoned had tingling of the mouth and lips im¬ 
mediately on eating, which perhaps prevented them from eating a 
sufficient quantity; they were not affected so seriously as were the 
officers in this report. In our outbreak, the fish was so palatable 
that many took second servings. Probably the offending fish in 
Vonfraenkel and Krick’s report was also not a true barracuda. 

EXPERIENCE AT THE OFFICERS’ MESS 

A barracuda-like fish weighing 55 pounds was caught about 0900, 
17 May 1945, and kept in water in the boat until 1100. It was de¬ 
livered to the officers’ mess and refrigerated at 1400. After inspection 
the following morning, it was prepared at 0830 and fried, then in¬ 
spected by the commissary officer and medical officer. It was served 
for lunch between 1200 and 1245. Within 2 hours all the 33 officers, 


’ Vonfraenkel, P. H.. and Krick, E. S. : Fish poisoning by barracuda in Marianas. 
U. S. Nav. M. Bull. 44; 427 431, February 1945. 
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including 3 medical officers, and 8 enlisted men who ate the fish were 
affected, the majority being seriously ill. 

The meal consisted of fish, spinach, fried potatoes, lemonade, fruit 
salad, bread, and butter. About 2 hours after the ingestion of the 
meal, most began to feel symptoms of severe tingling and numbness of 
the tongue, hands, and feet, associated with generalized weakness. A 
few had diarrhea at the time, but no nausea or vomiting. Saline 
purgatives were given, followed by 2 gm. of sulfadiazine. All pa¬ 
tients had excessive perspiration and had increasing difficulty in walk¬ 
ing because of muscular weakness. This was quickly followed by 
pains in the chest and abdomen and difficulty in talking, swallowing, 
and breathing. Cold water was swallowed with difficulty and gave a 
burning sensation to the tongue and throat. Within 3 hours, four 
patients exhibited carpopedal spasm, generalized muscular spasm 
associated with severe pains in the abdomen, chest, and legs, and went 
into shock. 

Many patients had aphonia, and spastic paralysis of the arms and 
legs associated with coarse tremors. Others were unable to swallow 
liquids or solids and had dyspnea on exertion, associated with severe 
pain in the chest. The pain was constrictive and persistent, lasting 
from 3 to 5 hours, and resembled the distress of coronary thrombosis. 

In about 4 hours, 50 percent of the patients had gone into shock of 
various degrees. A majority of the others had severe muscle spasm 
of the arms and legs, cold and clammy extremities, aphonia, and para¬ 
lysis of the muscles of deglutition with marked difficulty in normal 
breathing. Ten patients exhibited bilateral palpebral ptosis. Fifteen 
patients complained of blurred vision, and one patient had temporary 
blindness of 2 hours’ duration. One patient had right facial palsy for 
2 hours. 

The immediate treatment consisted of blood plasma, isotonic saline 
solution with 5-percent dextrose intravenously, external heat and be<l 
rest. A few were given morphine and atropine, epinephrine, and oxy¬ 
gen. The patients in shock responded well to plasma therapy. 

For 14 days all patients had residual symptoms of extreme weakness, 
dyspnea on exertion, and various degrees of pain in the chest, abdomen, 
and extremities, necessitating the use of codeine for relief. An un¬ 
usual symptom for 5 days was the inability to drink cold water be¬ 
cause of the burning and tingling sensation of the tongue. Many were 
unable to take cold showers for about 3 days, because of similar skin 
manifestations. 

Bacteriologic examination of the fish at an Army hospital did not 
implicate any organism. The neurotoxin responsible affected the 
gastro-intestinal tract very little; during the episode there was very 
little nausea or vomiting and the appetite returned the following day 
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even in the very ill. However six patients did vomit foul, fishy 
smelling material while being given their second 500 cc. of plasma. 

There were three patients who exhibited delayed onset of the severe 
symptoms. Two medical officers felt increasing symptoms while super¬ 
vising the treatment of patients but did not experience the serious 
symptoms until 9 hours after the meal. One other patient had a delay 
of severe symptoms for 9 hours and was the most serious shock case of 
the group. 

The barmcuda-like fish ingested was undoubtedly the culpable agent: 
(a) All who ate it were affected; (6) none at the mess who did not eat it 
were affected; (c) of each other food served, at least one person of the 
ill group had not partaken; (d) in the Korean Military Government 
camp several were affected by similar fish from the same catch, and 
they were the only others on the island eating the type of fish that day. 

Table 1. —Initial itpmptomif of S9 patients 


Symptoms 

Number 

Percentage 

Weakness. . 

35 

89 

Tingling of hands and feet . . .. 

34 

87 

Burning sensation or tremors of mouth or lips. . . 

32 

82 

Diairh^.. ... 

31 

79 

Lassitude.- . 1 

29 

74 

Inability to swallow cold foods or liquids.. . 

2r> 

66 

Excessive perspiration.. . . I 

2r» 

66 

Muscular cramps of legs. . .. , 

24 

60 

Shock.. . . 

21 

53 

Par^ysb of muscle groups . . . 

21 

53 

Muscular cramps of arms ... . 

20 

50 

Nausea. . 

20 

50 

Difficulty in breathing . .. 

17 

43 

Blindness or blurred vision ..... 

16 

41 

Abdominal cram. . 

16 

41 

Carpopedal spasm . . 

14 

36 

Fever__ ... 

13 

33 

Vomiting 

12 

30 

Tks. . 

8 

19 

Chills. . 

6 

15 


Tabi.k 2. —Residual symptoms in same yroiip after 5 days 


Residual effects 

Number 

Percentage 

Excessive weakness_ _ 

20 

50 

Fain in legs. .. 

15 

37 

Itching feet and palms... . 

11 

27 

Muscular cramps or lamem*ss. . . 

11 

27 

Lassitude..... .. . 

8 

20 

Tingling in mouth and lips .. 

Inability to drink cold liquids. 

7 

18 

7 

18 

Tingling in hands. . 

6 

15 

Pain in eyes on reading.. ... ... . . . 

5 

12 

Headache.. .... 

5 

12 

Pain in bark _ .. . 

4 

10 

Tingling in feet. .-.. 

4 

10 

Chest and precordial pain .. 

4 

10 

Palpitation of heart 

2 

5 

Shortness of breath, fast pulse, nervousness, urinary incontinence, fever, nasal 
irritation. . .. .. 

(•) 

2 




•1 each. 
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EXPERIENCE AT CAMP 8U8UPE, CIVILIAN INTERNEE CAMP, SAIPAN 

During the evening and night of 17 May 1945, a total of 10 civilian 
Koi'eans reported to the outpatient department of U. S. Naval Mili¬ 
tary Government Hospital No. 202 with symptoms and signs which 
were taken to be those of ordinary food poisoning. Five were ad¬ 
mitted to the hospital, the remainder were given symptomatic treat¬ 
ment and returned to their quarters. None was considered seriously 
sick, even those who were admitted to the hospital being discharged 
1 and 2 days later with a diagnosis of food intoxication. Subsequent 
review of these hospitalized cases revealed that one patient complained 
of numbness and tingling of the extremities. 

The language barrier being what it was, it is not surprising that sub¬ 
jective neurologic symptoms if present would be missed, or would be 
disregarded as embellishment because of the tendency to exaggerate an 
illness. The whole thing was about to be considered a food poison¬ 
ing of minor proportion; such were not of infrequent occurrence in the 
camp due to the impossibility of exercising supervision of individual 
food handling in a population of about 15,000 orientals whose food 
habits at best are not according to our standards. (For instance, it 
developed that in most instances this fish had been eaten raw.) When 
word was received of the serious outbreak described above, all known 
cases among the civilians were reviewed; in addition a few persons with 
delayed or prolonged symptoms appeared at the outpatient department 
subsequent to our being apprised of the above event. It was found that 
the same species of fish was eaten at the Korean camp as had been 
served at the officers’ mess, except that the fish was smaller. It had 
been caught at approximately the same time, and at the same location. 
Only 1 such fish had gone into the civilian camp, and no food poisoning 
symptoms of any kind occurred elsewhere in the camp at that time. 

Thirty Koreans ate the fish at their evening meal, which was at 1730 
(8 hours after the fish was caught). Symptoms began 4 or 5 hours 
later. The presenting symptoms were those of food poisoning of mild 
to moderate severity. A few patients who sought medical attention 1 
to 3 days later complained of vague digestive symptoms and malaise. 
The Korean police chief, who because of his prominent position prob¬ 
ably got a larger helping than the rest, complained of generalized 
numbness, a sense of weight on the chest, and a peculiar tingling sensa¬ 
tion of the skin when bathing, continuing up to 72 hours after the 
meal, when the symptoms promptly disappeared. There were no motor 
paralyses and no objective findings of note in any of the cases. 

The Japanese doctors in the outpatient department from time to 
time had suggested a diagnosis of fish poisoning in certain cases they 
had seen, but it was always rather vague as to whether they meant 
spoiled fish, ill effects of raw fish, or actual fish poisoning. Happily the 
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1. Barracuda (Spliyracim). 



2. Oil lish (Kuvettus pretiosus). 


aid of an English-speaking civiliaji Japanese <loctor wlio had made a 
s|)ecial study of this subject throughout the .Japanese mandated islands 
was secured. His study had been published in book form by the Jap¬ 
anese Navy, although no copy of it was available, all such material hav¬ 
ing disappeared at the time of assault on these islands. He was quite 
cooperative and sincere in assisting us, hampered, however, by the fact 
that he could remember only the .Japanese names of the fish and by the 
fact that we had only one reference book available.* Although this 
makes no reference to poisonous or nonpoisonous attributes, the book 
is valuable in that practically all fish described therein are well 
illustrated, from which the Japanese doctor was able to identify the 
poisonous species for us. 

About 300 species of poisonous fish have been recorded in the Mar¬ 
shalls, and about 200 species in the Marianas. In Japanese waters 
there is a poisonous fish called balloon fish, the poison of which 

exhibits an alkaloid-like action upon the nervous system. The group 
of symptoms it produces is called “fuguism,” which begins with sensory 
paralysis or paresthesia of the mouth, lips, hands, and feet. In the 
more severe cases, motor paralysis occurs. The cause of death is 
cardiac or respiratory paralysis. If motor paralysis sets in a few 
minutes after eating, it is almost invariably fatal. Occasionally onset 
may be with vomiting and diarrhea, fuguism following. Motor 
paralysis first manifests itself by pu[)illary dilatation; the throat 


* Tinker. S. W. : Dirertor of the Wnikiki Aqiiarinni, University of Hawaii: Hawaiian 
Fishes: A Handbook of the Fishes Found Among the Islands of the Central Paeitie Oeean. 
Tongg Publishing Co., Honolulu, T. H., 1944. 


Original from 

UNIVERSITY OF CALIFORNJ| 


Digitized by Google 


316 


NAVAL MEDICAL BULLETIN 


[VOL. -W, NO. 2 


muscles are next involved, causing difficulty in swallowing and speak¬ 
ing; the lower extremities are last involved. The temperature regu¬ 
lating center is affected. Early the reflexes are increased, later 
decreased. To a degree the symptoms and signs of all true fish poison¬ 
ing, aside from stings and external irritants, are those of “fuguism,” 
and without doubt the toxic element is the same. The Japanese have 
placed the over-all mortality from fish poisoning at from 2 to 3 percent. 

They have not isolated or identified the toxic element, but it is 
interesting to note that they have made an extract of the liver or 
ovaries of the fugu^ called fugutoxin or tetrodotoxin, which is used as 
an anodyne and antispasmodic. They have established uniformity of 
dosage, and indications for its use. There is variation in the concen¬ 
tration of the poison in different parts of the fish, the brain, liver, 
ovaries, and kidney containing the highest concentration, probably 
due to the richer blood supply. From feeding experiments wdth 
blood it was found that the blood was more toxic than the above 
tissues. 

The poison appears to be highly water soluble. By thoroughly 
washing and soaking the tissues before using in feeding experiments, 
no ill effects were observed. Some Japanese even eat the carefully 
removed back muscles of the fugu after thoroughly washing. It is 
said to have a delicate flavor. 

What produces the poison? The simplest explanation would be 
that the fish fed ujmn poisonous plant or animal life. However if 
this is so, why should not the fish itself be poisoned? Some of the 
poisonous species are wholly carnivorous. Intestinal contents of fish, 
these containing both animal and vegetable matter, have been fed to 
dogs and produced no symptoms of poisoning. It is fairly well 
established that certain species are poisonous only at certain seasons 
of the year and that the potency of the poison varies from time to 
time in those species which are always poisonous. The Japanese be¬ 
lieve that the latter are most poisonous after spawning. When young, 
most poison species are only slightly poisonous, or not at all. These 
observations, coupled with the fact that the toxic element is most con¬ 
centrated in the blood, have led to the the{)ry that it is a hormonal 
product of the gonads or other ductless glands; however this does 
not explain why certain identical species of fish taken in some waters 
are poisonous, and in other waters not. Our informant pointed out 
that the Marshalls and Gilberts have the largest number of species 
of poisonous fi.sh and that they are at approximately the same latitudes 
north and south of the equator, whereas Nauru and Ocean Island, 
more nearly athwart the equator, have no poisonous fish. 
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TREATMENT 

The stomach should be emptied by manual stimulation of the vomit¬ 
ing reflex in the throat, or by apomorphine. Water should not be 
given by mouth because of the water solubility of the toxic element, 
nor should gastric lavage be used because of the danger of leaving 
water in the stomach. For the same reason saline catharsis is ad¬ 
vised against; instead a large dose of castor oil is given and repeated 
2 or 3 times a day. Stimulants and intravenous fluids are admin¬ 
istered. Because the temiJerature regulating center seems to be 
affectetl, careful attention is diiected against any extremes of tem¬ 
perature change. 

SUMMARY 

A report has been presented of poisoning by fish used as food at 
an officers’ mess and in a Military Government camp. The dramatic 
signs and symptoms observed have been tabulated and the treatment 
i-ecorded. 

Treatment consisted of blood plasma and 5-percent dextrose in 
saline intravenously for shock, preceded by castor oil purgation. The 
shock treatment was effective and recovery resulted in all cases. It 
was not determined whether plasma or intravenous saline was more 
effective. Calcium gluconate was administered without noticeable 
effect. The use of intravenous fluids and the limiting of fluids by 
mouth, because of the solubility of the toxin, seems to be the method 
of choice. 


From the description supplied by the Japanese medical »»fflcer, there Is little 
doubt that the fish In question was the well-known oil fish (Ruvettus pretiosiis) 
widely known to have purgative qualities due to the oil content.—-Da. Leo.nakd 
P. ScHm.Tz, Curator of Fishes, U. S. National Museum. 
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PREFACE 


The United States Naval Medical Bulletin was first issued in 
April 1907 as a means for supplying medical officers of the United 
States Navy with information regarding the advances which are 
continually being made in the medical sciences, and as a medium for 
the publication of accounts of special researches, observations, or 
experiences of individual medical officers. 

With the establishment of the Dental Corps in 1912, the func¬ 
tion of the Bulletin was broadened to serve in a similar capacity 
for members of that Corps. 

It is the aim of the Bureau of Medicine and Surgery to furnish 
in each issue special articles relating to naval medicine, descrip¬ 
tions of suggested devices, clinical notes on interesting cases, edi¬ 
torial comment on current literature of special professional interest 
to Medical Department personnel, and reports from various sources, 
notes, and comments on topics of professional interest. 

The Bureau extends an invitation to all medical and dental offi¬ 
cers to prepare and forward, with a view to publication, contribu¬ 
tions on subjects of professional interest. 

The Bureau does not necessarily undertake to endorse views or 
opinions which may be expressed in the pages of this publication. 

Ross T McIntire, 

Surgeon General^ United Staten Nary. 
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Accuracy and fullness should be emi>loyed in all citations, as it has. sometimes 
been necessary to decline articles otherwise desirable because it was impossible 
to understand or verify references and quotations. 

The editor is not responsible for the safe return of manuscripts and pictures. 
All materials supplied for illustration, if not original, should be accompanied by 
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sion to publish. 

All original contrii)utions are accepted on the assumption that they have not 
appeared previously and are not to be reprinted elsewhere and that editorial 
privilege is granted to this Bureau in preparing all material submitted for publi¬ 
cation. Authors are urged to keep their papers short. 

It is regretted that reprints of articles can no longer be supplied by the Govern¬ 
ment Printing Office. 

Robert O. Ransdell, Editor, 

Commander^ Medical Corps, 

United States Naval Reserve, Retired, 
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TRAUMATIC LESIONS OF PERIPHERAL NERVES 

EXPERIENCE IN SOUTH PACIFIC AREA > 

O. HUGH FULCHER 
Captain (MC) U. S. N. R. 

The purpose of this report is to record some observations made on 
patients who were suffering with traumatic paralysis of one or more 
peripheral nerves and to present some of the problems encountered. 
The author was attached for 9 months during 1943 to a medical unit 
that established a hospital in an advance South Pacific area. Patients 
were admitted from 18 hours to 3 days following injury and evacuated 
to a hospital in a rear area as soon as their physical condition and 
transportation facilities would permit. No effort to repair ^vered 
peripheral nerves could be made, but many wounds were inspected, 
excised, or dressed, at which time the anatomic state of any nerve or 
nerves involved could frequently be observed, described, and later 
corroborated by the findings obtained Upon neurologic studies. 

During 1944 the writer was attached to a hospital in the rear area 
where the maximum period of hospitalization was 120 days. Patients 
were evacuated to this location from hospitals in advance areas; others 
were received from hospital ships and transports. Their injuries had 
occurred from 7 to 40 days prior to local admission. This experience 
represented principally a selected study of patients during a later 
stage of convalescence to that observed in the forward hospital during 
1943. 

There were always many local accidents in both places which pro¬ 
duced wounds similar in cause and nature to those inflicted by the 
enemy. Thus patients were treated from 1 hour to 5 months follow¬ 
ing the time of injury. It was not possible to study any individual 
during his entire treatment for peripheral nerve palsy because of the 

* Received for publication 13 April 1945. 
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time limit of hospitalization. Adequate records for investigative 
purposes could not be kept because of the vast amount of work and 
the terrific heat at the first location, but some effort at a scientific 
approach to the problems was made- As a result of this experience, 
certain impressions were evolved regarding the treatment of trau¬ 
matic peripheral nerve palsies and will be discussed as follows. It 
is not the purpose to discuss the treatment of wounds or of the general 
condition of the patient except as related to the handling of the nerve 
lesion. 

1. No effort should have been made to suture recently severed 
nerves in the combat area. The soft tissue wounds shotdd have been 
lightly yacked with game after hemostasis^ cleansing.^ and dustir^g 
with sulfanilamide powder. Most of the wounds had been treated at 
the site of combat by local application of sulfanilamide powder and 
light packing after hemostasis was effected. In these instances no 
attempt to treat the involved nerves had been made. Occasionally 
one saw wounds that had been sutured and the nerves had been repaired 
during the first 24 hours following injury. It was almost invariably 
necessary to remove the sutures of these wounds immediately upon 
admission of the patient, because of infection and the ever threaten¬ 
ing danger of the presence of gas- and tetanus-producing organisms. 
Even if these wounds had healed, frequently a draining sinus with 
dirty granulations developed and persisted until the nonabsorbable 
sutures, that had been used to repair the nerve, appeared on the 
surface or until they were removed by exploration. The same results 
were seen on those patients whose recent wounds had been similarly 
treated aboard combat transports. When a sutured nerve becsune 
infected, there was evidence of destruction of the epineurium adjacent 
to the plane of repair which diminished the length of each epineural 
segment, thereby increasing the separation of normal neurofibrils. 
Any procedure that caused a shortening of the nerve segments proveil 
to be particularly undesirable because of the difficulty encountered in 
apposing the severed ends. 

All wounds that were received in combat in the South Pacific area 
were highly contaminated. This contamination was enhanced by 
the jungle, heat, lack of water, mud, rain, and insects. 

2. The anatomic continuity of a nerve trunk did not cdways indi¬ 
cate normal function. When the packing was removed from wounds 
of the extremities, or when the wound was excised, a careful inspection 
was made for the neiwes that might be involved and their status wa.s 
recorded. Often severe pain and hyperesthesia along the distribution 
of a nerve resulted from gauze packed against the exposed trunk. 
On the other hand, inspection often revealed the nerve trunk to lie 
intact but neurologic studies demonstrated a complete loss of function. 
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and the paralysis of the nerve persisted, contrary to expectation. It 
was thought at first that the physiologic block was due to edema and 
would, therefore, be temporary. Re-exploration of the nerve trunk 
upon several occasions confirmed the observations made on the open 
wound. 

This knowledge of the anatomic state of the involved nerves, which 
could frequently be acquired by studying the site of injury, was of 
prime importance regarding therapy. When there was continuity 
of the neural structures, no subsequent exploration had to be consid¬ 
ered for a plastic procedure. If the nerve was partly or completely 
severed, re-exploration was considered in order to attempt to effect 
a repair. Those wounds that were associated with a loss of the nerve 
tinnk, to the extent that apposition of the severed ends was impossible, 
were so designated so that any futile attempt to re-establish continuity 
was avoided. 

3. TF ownds which reveal an intact nerve trunk should not he allowed 
to heal by granulating tissue hut^ if possible, should be treated by ex¬ 
cision and secondary closure to minimdze the production of scar tissue. 
It was soon observed that if an open wound with an exposed nerve 
trunk was permitted to heal by second intention, untoward symptoms 
frequently developed. In this event the patient complained of sharp 
shooting pains radiating over the distribution of the nerve. The pain 
was accentuated by pressure over the scar or by making traction on 
the scar in various planes. Patchy regions of hyperesthesia and hypo- 
esthesia developed over the area of cutaneous distribution. The re¬ 
spective innervated muscles became weak and tonus was diminished; 
the involved superficial reflex diminished or disappeared entirely. 

Exploration revealed usually that the nerve trunk had become con¬ 
stricted by the fibrous tissue essential for healing of the wound. 
Excision of the fibrous constriction did not always completely restore 
the function of the nerve. Later, similar wounds were treated, if 
possible, by excision and secondary closure, resulting in fewer 
untoward sequelae and more comfort to the patient during convales¬ 
cence. No attempt w^as made to suture a nerve during wound excision 
or secondary closure (fig. lA and B). 

Many wounds were too large to.permit a closure. If healing by 
granulation was permitted, the nerve trunk or trunks were frequently 
incorporated in the granulating tissue, resulting in constriction and 
stimulation, thus evoking pain over the distribution. The ensuing 
discomfort was frequently constant and severe enough to dominate 
the clinical picture. 

A case in point was that of a Marine who was admitted to the 
hospital about 6 weeks after an injury which had produced a large 
soft tissue defect of the middle half of the posterior portion of the 
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1. A. Opoii wound revealing nerve trunk. Dotted lines represent appwxiiuate 
area excised. B. Secondary closure completed. 


right thigli. The artery, nerve, and femur were exposed but were 
intact. Healing was occurring by granulation. As it progressed the 
sciatic nerve was incorporated and later was constricted when the 
usual contraction of the fibrous tissue developed. The excitation thus 
produced resulted in severe constant pain and hyperesthesia along the 
cutaneous distribution. The patient was unable to sleep, became ner¬ 
vous, irritable, and lost his appetite. Finally he requested morphine 
rej)eatedly. It was possible to evacuate him to the States but the 
problem of affording relief remained. Exploration to relieve con¬ 
striction could not have been safely performed until epithelization of 
the wound had occurred. 


A 

2. A. Large wound revealing intact nerve trunk. Secondary closure not p«issible. 

B. Nerve trunk protected by muscle, fascia, or skin flap. Later wound may 
be skin-grafted or treated as indicated. 

Similar wounds were treated subsequently by devising various 
methods of preventing the incorporation of the exposed nerve by 
granulating ti&sue. The wounds were excised and the exposed nerves 
were covered by muscles, by fascia, or by adjacent skin flaps. The 
skin flaps may be sutui*ed to muscle or to fascia. After the nerve had 
been covered by some normal structure, the wound was treated as 
indicated (fig. 2A and B). If the nerve trunk could not be covered 
by any remaining tissue, a homologous split-thickness skin graft was 
applied. Brief observations following these procedures indicateii 
tliat convalescence of the patient had been made more comfortable 
and the nerve had more completely retained its normal function. 
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4. The anatomic status of the nerve could not he determined hy 
neurologic examination. A nerve trunk suspected of a traumatic lesion 
was therefore explored as early as surgical judgment permitted. At 
the time of admission, the majority of the patients did not have large 
open wounds which would afford opportunity to determine the 
anatomic status of the neiwe by inspection. It was therefore neces¬ 
sary to attempt to estimate the extent of the traumatic lesion by neuro¬ 
logic studies. If the symptoms and signs of paralysis of a nerve 
remained constant during the healing of the associated wound and 
persisted without alteration for 2 weeks after epithelization had been 
completed, the nerve was explored. These explorations were most 
illuminating and the various findings were recorded as follows: 

1. The nerve trunk was completely intact and the fibrous tract rep- 
i-esenting the course of the projectile did not involve the nerve in any 
way. During the early experience when the nerve trunk was not 
involved at the suspected level, it was still thought that an anatomic 
lesion must exist and explorations at other levels were occasionally 
performed. These explorations usually revealed an intact nerve trunk 
of normal size and appearance. Nothing could, therefore, be done to 
the trunk, and the wound was closed with the expectation that physio¬ 
logic function of the nerve would return rapidly. It did not, however, 
do so. It was then thought that the palsy must have a psychic basis, 
so the patients were referred for psychiatric studies, but in almost 
every instance no psychiatric pattern could be elicited. During the 
observations that were made following exploration, there was no evi¬ 
dence to indicate that the function of the nerve was returning any more 
rapidly than if the nerve had been severed and an end-to-end anas¬ 
tomosis had been performed. 

It is not understood why there should have been any paralysis of 
these nerves; it is even more puzzling why the paralysis should have 
persisted so obstinately. No nerve thus affected was observed to re¬ 
gain normal function during the limited jieriod of hospitalization. 

2. The epineurium of the nerve was intact but was adherent to the 
fibrous tract produced by the projectile. In these cases the fibroiis 
tissue was excised and normal saline solution was injected into the 


b 

3. A. Fibrous tissue attached to epineurium being excised. B. Normal saline 
solution injected to determine the presence of any compression. 
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nerve trunk to determine the presence of compression (fig, 3B). If 
by this method or by palpation, there appeared to be some fibrosis be¬ 
neath the epineurium, the fibrosis was excised by a wedge-shaped 
incision and the epineurium repaired by interrupted No. 0000 nylon 
sutures. The function of the nerve following this treatment ap¬ 
peared to return very slowly. 

3. The nerve trunk was partly severed, varying in extent from a 
mild nick to a degree where only a bridge of epineurium remained. 
All the nerve trunks that had this type of lesion were treated by 
wedge-shaped excisions of the fibrous tissue until normal neurofibrils 
were visible and the defect was repaired by appropriate sutures placed 
in the epineural sheath (fig. 4A and B). Thus the bridge of epi¬ 
neurium was saved to aid in preserving alinement. In no instance 
were normal neurofibrils severed if it was at all avoidable. 



<X b 


4. A. Nerve trunk partly severed. Fibrous tissue excise*! re.sultlng in wedge- 
shaped defect, B. Defect repaired by suturing epineurium. Intact 

neurofibrils preserved. 

4. The nerve trunks were completely severed, and the enlarged fi¬ 
brous ends were frequently separated by intervening fibrous tissue 
representing the healed wound. In such cases all the fibrous tissue 
was excised until healthy muscle was adjacent to the proposed site of 
anastomosis. Each nerve trunk was dissected free of all fibrous tissue. 
This procedure frequently permitted elongation and often disclosed 
the presence of fibrous bands constricting the nerve trunk, which might 
preclude the regeneration of the nerve unless they were eliminated. 
The position of the extremity was adjusted to shorten the course of 
the nerve. 

If the ends could be approximated easily, the enlarged fibrous stump 
of each segment was excised until normal neurofibrils were visible. 
Then, by observing similar nerve bundles in the cut ends, the segments 
were alined and held secure by stay sutures. Multiple interrupted 
No. 0000 nylon sutures were inserted through the epineurium, result¬ 
ing in slight eversion at the suture line. The adequacy of the sutures 
was tested by injecting normal saline solution into the distal nerve 
trunk just below the plane of repair. If the saline leaked out, a more 
adequate repair was effected. Also it was thought that the presence 


Digitized 


by Google 


Original from 

UNIVERSITY OF CALIFORNIA 



MABCH 1M«] trauma of peripheral nerves—FULCHER 


331 



5. A. Silk sutures i>la<“e(l in enlarged fibrous ends of nerve for traction. These 
ends must be excised later until normal neuroflbrils are visible. B. Trac¬ 
tion transmitted to nerve segments to produce elongation. C. Enlarged 
fibrous ends of nerve excisetl, segments aline<l by nerve bundles, secured by 
stay sutures, and epineuriuni anastomosetl. D. Ends of nerves could not 
be appt>sed; they were sutured to intermu.sculur fascia to permit gradual 

elongation. 

of saline solution in this location might prevent the formation of a 
blootl clot. 

If the ends could not be apposed after dissecting the trunk of each 
segment free of fibrous tissue and after making the course of the nerve 
as short as [>ossible, sutures were placed in the enlarged fibrous ends 
and gentle traction was applied to elongate each segment. In this 
manner a repair could sometimes be effected as described. If apposi¬ 
tion was still impossible, the ends were sutured to the intermuscular 
septum of fa.scia so that gradual elongation could occur. Nerve graft¬ 
ing and splicing were not attempted. The extremity involved was 
always immobilized by a plaster splint for a period of from 4 to 6 
weeks (fig. 5A. B, C, D). 

The wounds involving the brachial plexus were fairly numerous. 
If the wound had resulted from a rifle bullet, the patient often gave 
the history of becoming paralyzed over the entire body. During the 
following 24 to 72 hours the numbness and paralysis became localized 
to the upper extremity involved. The cause of this generalized numb¬ 
ness and paralysis was not demonstrated, but it did not appear when 
the wound of the brachial plexus had been produced by a large shell 
fragment. The symptoms and signs resulting from wounds in the 
lower lateral or anterior cervical regions were frequently bizarre. 
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Two patients who had rather small wounds in the lateral cervical 
region complained so intensely of pain along the distribution of the 
entire brachial plexus that exploration was done before the wounds 
had completely healed. In each case x-ray studies had revealed the 
approximate location of small foreign bodies. A small shell fragment 
was removed from the fifth intervertebral foramen in one patient and 
from the seventh intervertebral foramen in the other. The respective 
nerve roots were contused and partly severed. Relief of pain ensued 
rapidly in each case. 

In two cases the signs and symptoms indicated a complete loss of 
function of the brachial plexus. Exploration in one case disclosed the 
entire plexus to be normal in appearance. In another instance fibrous 
tissue had involved the nerve trunks which were edematous and in¬ 
jected but there was anatomic continuity. In two other patients ex¬ 
ploration revealed the anticipated anatomic disturbance, with the 
exception that a partly severed trunk presented evidence of complete 
paralysis. The opportunity did not present itself to explore the sacral 
plexus as the concomitant injuries to adjacent viscera were paramount 
in the patients encountered. 

5. The development of constant^ boring pain involving the cubaneem 
distribution of a severed or partly severed nerve indicated the presence 
of a compressed neuroma. In these cases the patients frequently de¬ 
veloped severe pain over the cutaneous distribution of a nerve during 
healing of the soft tissue wound. This symptom sometimes was so 
severe that it demanded prime consideration, as illustrated by the 
following case. 

Case report .—A Marine sustained a large throiigh-and-tlirongb wound of the 
left thigh In a lateral direction. Symptoms and signs of paralysis of the left 
sciatic nerve immediately ensued. Upon admission the wound was inspected, and 
removal of the gauze pack produced severe pain of brief duration over the distri¬ 
bution of the sciatic nerve. He was comfortable for about 3 weeks when he began 
to suffer with constant, boring pain of the left foot and the lateral aspect of the 
left leg. Application of heat did not afford relief. There appeared to be hyper¬ 
esthesia to light touch over the distribution of the involved nerve although this 
area had previously been analgesic. The patient therefore improvised a cradle 
to keep the weight of the sheet off the foot, but the discomfort increased to the 
extent that administration of morphine was occasionally required. 

Exploration was performed and revealed complete severance of the left sciatic 
nerve about 4 cm. below the inferior border of the pyrlformls muscle. The end of 
the proximal segment of this nerve had a large neuroma embedded in dense fibrous 
tissue at the posterior border of the femur. The end of the distal sequent wa.s 
attaclied to the skin. The enlarged fibrous ends were excised until normal neuro- 
fibrils were visible, an end-to-end anastomosis was performed, and a plaster splint 
applitHl with the leg fiexed and the foot in a plantar fiexed position. The patient 
became comfortable almost immediately following this procedure and the area of 
cutaneous distrilnitiou of the nerve again became anesthetic. 
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This phenomenon was observed several times but in lesser degree and 
was always relieved after excision of a compressed neuroma. It ap¬ 
peared that the presence of a neuroma alone did not produce this 
clinical picture unless the tumor was compressed. If this syndrome 
appeared over the distribution of a repaired nerve, it was considered 
sufficient indication to warrant exploration for a compressed neuroma 
at the site of anastomosis. A wedge-shaped excision of the neuroma 
and a plastic procedure could be performed on the epineurium to effect 
a more successful regeneration of the nerve and to afford comfort to 
the patient. 

6. Nerve lesions associated with wounds 6 cm. in diameter or less 
ipere explored 2 weeks following complete epithelization without 
precipitating infection. Only the nerve lesions associated with 
wounds of this size could be explored, as the larger wounds required 
a longer time to heal than the maximum hospitalization period per¬ 
mitted. It was not known at first just what minimum time should 
elapse after complete epithelization of a wound before exploration 
of a nerve was permissible. During the earlier experience a period 
of 6 weeks was chosen but this time was gradually shortened with¬ 
out untoward results until 2 weeks was the period adopted. The pa¬ 
tient was always given 1 gm. of sulfadiazine every 6 hours for 1 day 
prior to exploration of the nerve; this dosage was continued for 5 
days following the surgical procedure. 

The skin was shaved on the morning of surgery. In the operat¬ 
ing room the area was washed with green soap and water and 
cleansed with ether; a coat of merthiolate was applied, permitted to 
dry, removed with 70-percent alcohol, and reapplied. Sulfanil¬ 
amide was always dusted into the wound before closure with inter¬ 
rupted sutures of chromic No. 00 for fascia and cotton No. 60 for 
the skin. Interrupted No. 0000 nylon sutures were used for suturing 
the epineurium. 

Local anesthesia produced by infiltration of 1-percent procaine 
hydrochloride was used on most patients except when the nerve 
was being handled, in which case sodium pentothal was given in¬ 
travenously. Spinal anesthesia was used on some patients when the 
operation was performed on one of the sciatic nerves. 

7. Patients suffering with traumatic lesions of the peripheral 
nerves should he sent to special centers on the mainland for treat¬ 
ment. The treatment of patients suffering with traumatic lesions of 
the peripheral nerves is a complex undertaking. It cannot be effi¬ 
ciently conducted if the patient represents just one of a group who 
must be e.xpeditiously treated under adverse conditions. The sur¬ 
geons should have time to make meticulous neurologic examinations 
and to record these findings, and adequately trained personnel should 
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be available for the special care required. There should also be 
material and equipment for performing the plastic procedures, and 
there should be sufficient beds in the hospital so that the care during 
the prolonged convalescence may be given under the supervision of 
the same trained personnel until final disposition of the case. 

The patient should have access to recreation and appropriate oc¬ 
cupational therapy, and he should be able to see the members of 
his family and his friends. Prolonged hospitalization in a combat 
or precombat area is usually associated with deterioration of morale 
regardless of the primary illness. A perfect surgical result does not 
necessarily represent rehabilitation. 

It is believed that transportation to a center on the mainland 
will not prolong convalescence in any way. There is invariably a 
soft tissue wound associated with the traumatic lesion of the nerve 
which can be appropriately treated en route. It is the author’s opin¬ 
ion that the plastic operation should not be performed on the recently 
traumatized nerve acquired during combat, or for at least 2 weeks 
after the associated wound has been healed. 

It should be stressed again that the same surgical team that per¬ 
forms the plastic operation should supervise the patient until final 
disposition is made. Otherwise the various surgeons can only ob¬ 
tain impressions of limited value. If these patients henceforth are 
sent to special centers, the treatment will be more effective, and 
sound policies regarding proper methods and procedures should 
evolve as a heritage for the medical officers of the future. 

i, i 


A NEW ANTIMALARIAL DRUG 

Through the courtesy of Dr. J. Needham of the British Scientillc 
Office in Chungking, samples of two indigenous plants regarded 
locally as of value in the treatment of malaria have been obtained 
and tested in experimental animals. 

One of these, Fraxinus raalacophylla, was found to be without 
action on Plasmodium gallinaceum in chicks. Contrary to the 
report of Liu et a1., no alkaloid could be found in the bark. 

The root of a second plant, known locally as chang shan and 
reputed to be Dichroa febrifuga, Lour., was ground and extracted 
with water and with dilute acid. Neither extract at a concentration 
where 1 cc. corresponded to 1 gm. of dry root gave the usual 
alkaloidal reactions, hut both showed considerable activity against 
a trophozoite-induced infection of P. gallinaceum in chicks. The 
growth of exoerythrocytic forms was not prevented by the extract— 
Tonkin, I. M., and Work, T. S. : New antimalarial drug. Nature 
156 : 630, November 24, 1945. 
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FRACTURES OF THE PATELLA 


HERBERT C. FETT 
Captain (MC) U. S. N. B. 
and 

liAXWELL J. MAGKBT 
Lieutenant Comuiander (MC) U. S. N. 

The patella is probably an integral part of the quadriceps ex¬ 
tensor apparatus. TTie quadriceps femoris consists of the rectus 
femoris and the vastus medius, intermedius, and lateralis which all 
converge to form the quadriceps tendon. The quadriceps tendon 
passes over and around the patella and unites with the patellar liga¬ 
ment Inferiorly it is inserted into the tibial tubercle. There are 
also lateral and medial expansions of the quadriceps tendon which 
insert into the medial and lateral condyles of the tibia. The superior 
and inferior margins of the patella are covered with fat. 

The patella is an integral part of the skeleton, probably phylo- 
genetically inherited, and its function probably plays no part in 
formation or growth. According to Brooke (1) and Dobbie and 
Ryerson (^), the patella has no important function in man, but is 
a morphologic remnant undergoing reduction and tending to dis¬ 
appear. The functional activity of the quadriceps muscle increases 
from birth, but the relative size of the patella becomes smaller. The 
patella has been modified to take part in the movements of the knee 
joint, but its presence is incidental and is a deterrent rather than 
an aid to movement. Experimental and other evidence shows that 
efficiency of the knee joint is increased after removal of the patella. 
It is also true that the patella is bulky and well developed in slow- 
moving animals such as the sloth, the bear, and the echidna, is very 
small in rapidly moving animals such as the fox and the antelope, 
and is completely absent in the kangaroo, which has an extremely well 
developed quadriceps muscle. 

Brooke, Dobbie and Ryerson, and Key (3) are among those who 
believe that the patella is not really part of the extensor apparatus 
at all, but develops immediately behind the quadriceps tendon and 
operates by contiguity, more or less as a hindrance. On the other 
hand. Bruce and Walmsley (4), after careful embryonic studies of 
the development of the patella, came to the conclusion that it is an 
integral part of the quadriceps muscle, and an essential part of the 
extensor apparatus. Excision of the patella in rabbits almost in¬ 
variably produced a particularly vicious type of chronic arthritis, 
e78«H»—46- 2 33 r» 
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with absorption of the articular cartilage and compact bone to exjwse 
the lamellae of spongy bone with intervening spaces. They believe 
that the protective function of the patella is most important, and 
that is why there is an attempt at partial replacement after removal. 

MKTHODS OF TREATMENT 

Until 1870, fractures of the patella were treated conservatively bv 
splinting in extension, by elevation and massage of the limb, and by 
bed rest. Convalescence was prolonged and bony union rare, with re¬ 
sulting permanent disability. In 1877 Lord Lister and Sir Hector 
Cameron independently treated fractures of the patella by open reduc¬ 
tion and wiring. In 1883 Lister presented seven cured cases before the 
London Clinical Society, but the procedure was generally condemned 
because of the ever-present danger in that era of sepsis, ankylosis, and 
amputation resulting from open operation upon the largest synovial 
cavity in the body. 

Dennis, between 1883 and 1885, collected 137 cases treated by open 
reduction and wiring, and concluded that this was the method of 
choice. By 1900 the open operation was popular. Powers in 1898 was 
able to list 679 cases of open operation with manipulations, with only 
3 deaths. Satisfactory results were obtained in 94 percent of cases. 
Heinecke in 1909 summarized 1,100 cases done during the 10 preceding 
years and found that the results were very satisfactory and the risk 
practically nil. In 1910 Corner summarized 504 cases of fractured 
patella treated at St. Thomas’ Hospital in London. It was found 
that 85 percent of the fractures were transverse, 10 percent com¬ 
minuted, and 1 percent compound: 65 percent of these cases had open 
operation. The patella is the most frequently refractured bone in the 
body. Ten percent of the cases refracture regardless of whether the 
treatment has been operative or nonoperative. 

By 1910 open reduction was generally favored because: (1) Risk of 
death was largely eliminated; (2) bony union was usually obtained: 
and (3) more rapid repair occurred. The end results of open opera¬ 
tion, however, are still not satisfactory, which can easily be surmised 
from the number and variety of operative procedures recommended. 
All authorities emphasize the importance of repairing the lateral ex¬ 
pansions of the quadriceps extensor tendon, which is almost always 
damaged in transverse or comminuted fractures of the patella. Aside 
from that point, however, opinion differs widely as to the best method 
of treatment. Some authorities recommend immediate operation, 
others advocate v^aiting 12, 24, or 48 houi*s, 5 days, or even 10 days 
following the fracture. Some favor the use of a tourniquet. Some 
recommend a transverse inc ision, others a longitudinal incision. 

The various methods of ()[)en reduction and fixation include: Exci- 
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sion of patellar fragments, wholly or in part ; suture with chromic 
catgut; suture with kangaroo tendon; suture with wire; immobiliza¬ 
tion with beef bone screws; transfixion with Kirschner wires and 
the use of plaster traction; suture with silk; plastic operation on the 
patellar tendon; fixation with Roger Anderson apparatus; inlay bone 
graft; insertion of Lane plate; and suture with fascia lata as recom¬ 
mended by Ghormley (J). Ghormley allows his patients to be up 
on crutches in 1 week and out of the cast and moving the knee in 1 
month, and states that they have recovered completely in 6 months; 
whereas a repair with wire takes 1 year for complete recovery of 
function. 

By any method of open reduction and fixation, there will be from 
4 to 6 weeks’ hospitalization, 6 months’ limitation of activity, and after 
that a)nsiderable limitation of flexion. Because of this prolonged 
period of disability, excision of the patella, either totally or in part 
has attracted increasing attention in recent years. Chaput in 1891 
excised the su|)erior patellar fragment when flexion was impaired, and 
he also excised the patella, if in the process of repair it became too long 
and broad. In 1898 Stimson stated that removal of the patella does 
not impair the function of the knee joint. Hemeck in 1910 condemned 
excision of the patella on the basis of indifferent results in 13 cases, 
r» of which were fractures. In 1935 Thomson { 6 ) recommended 
removal of the small fragments in cases of fresh comminuted frac¬ 
tures, on the basis of 5 satisfactory cases. 

Blodgett and Fairchild in 1936 (7) reported 55 reductions of patel¬ 
lar fractures, 35 of which were sutured, and 20 partial or complete 
excisions. Of the 15 cases sutured, which they were able to follow 
up, the results in 7 were excellent, 3 good, and 5 fair. Of the 7 partial 
excisions, 6 were excellent and 1 good. Of complete excisions, 1 was 
excellent and 3 good. In 1937 Brooke reported 30 ca.ses of complete 
excision over a period of 7 years. He found that removal of the 
])atelia caused increased strength in resisting flexion from 1 to 5 
pounds more than in the opposite leg. Convalescence occurred in 2 
or 3 weeks, and the patients returned to work in 1 month. He 
recommends operation 48 hours after accident. In his technic the 
patella is shelled out and the quadriceps tendon repaired with silk 
or with a strip of fascia lata. He then applies cotton wadding and 
a firm bandage, has the patient walking in 2 days, and the bandage and 
sutures removed in 10 days. * 

Dobbie and Ryerson in 1942 reported 21 cases of patellar fracture 
followed by complete excision. One fracture was compound and two 
were refractures. Their indications for excision included any simi)le 
fracture with separation of fragments, and all compound fractures. 
The preoperative treatment was elevation and splinting in extension. 
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Transverse or longitudinal incisions were used. The patellar frag¬ 
ments were everted with a towel clip, and the fragments were excised 
subperiosteally to preserve the overlying tendon. The tendinous 
expansions were repaired and then the central portion of the tendon. 
The type of suture material used was apparently immaterial. The 
patients were out of bed on the third or fourth day and walking with 
a cane. On the seventh to tenth days active flexion and extension 
exercises were carried out. By the second week the patients had 
complete extension and 90 degrees of flexion. Within 4 months there 
was no functional impairment. Sixteen of the 21 patients returned 
to their usual work. The power of extension was unimpaired and 
often greater than on the normal side. 

Wass and Davies ( 8 ) in 1942 reported 8 cases of excision of the 
patella and felt that the end results were not satisfactory because 
of persistent pain, ungainly gait, and the ultimate development of 
painful arthritis. They recommended patellectomy only in cases 
of simple comminuted fractures with separation of the fragments, 
in compound fractures, and in cases of arthritis following nonunion. 

Berkheiser (5) performed 11 patellectomies in cases of chronic 
hypertrophic arthritis and considered 8 of the patients to be definitely 
improved. 

CASE REPORTS 

On the surgical service at St. Albans Naval Hospital, New York, 
eight patellectomies were performed between -24 March and 31 Novem¬ 
ber 1944. One was for chronic arthritis, two were on fresh fractures, 
and five were on old fractures. Of the five old fractures, two were 
compound and comminuted (gunshot wounds), two had had previous 
open reduction and fixation by wire sutures, and one was an old unrec¬ 
ognized longitudinal fracture. 

Two results could be called perfect. One was the case of a 34-year- 
old gunner who suffered a comminuted fracture of the left patella and 
a simple fracture of the right femur when his ship was torpedoed in 
January 1944. On 21 March a patellectomy was performed through 
a transverse incision. Due to prolonged immobilization in a hip spica 
cast (because of his fractured femur), the patient developed an 
ankylosis of the right knee, and when he became ambulatory was 
forced to bear most of his weight upon his left leg. From about 10 
weeks after patellectomy until he returned to duty in November 1944 
he had complete function, complete range of motion, and almost 
normal contour of the left knee and leg (fig. 1). He had no pain in 
the knee and stated that his knee was as good in every respect as before 
the injury. 

The other case was that of a veteran who had an old comminuted 
fracture of the patella with nonunion. Two months after patellec- 
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1. Postoperative patellec¬ 
tomy in the left knee. 
Satisfactory range of 
flexion is demonstrated. 


toiny he had jjerfect 
function and complete 
range of motion, and 
was able to return to a 
job involving heavy 
tnanual labor. 

The result was 
classed as satisfactory 
in that the patient was 
able to return to work 
within 3 months. He 
had had a patellectomy 
performed on 17 July 
1044 becau.se of a com¬ 
minuted fracture with 
separation of the frag¬ 
ments. However there 
was still some pain and 
limitation of motion at 
the time of discharge. 

Four cases must be classed as unsatisfactory. These patients had 
patellectomy performed between 1 September and 27 September 1944. 
One case (fig. 2) was that of an unrecognized longitudinal fracture of 
the patella at least 4 years old. The anteroposterior diameter of the 
bone was thickened to such an extent that there was both a visible and 
palpable deformity, associated with some pain and inability to squat 
on the heels (limitation of complete flexion). 

Two other unsatisfactory results (figs. 3 and 4) occurred in cases 
of old transverse fractures which had been wired after incomplete 
reduction with resultant over-riding of the articular surfaces. These 
patients both had pain and limitation of flexion of about 90 degrees. 
The fourth case was that of a badly comminuted fracture, the result 
of a gunshot wound incurred on Saipan on 22 June 1944, with some 
pain and limitation of flexion to about 80 degrees. This patient was 
able, however, to bear the full weight of his body on the involved leg 
with the knee flexed. 
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The last patient in this group suffered a transverse fracture of the 
patella with separation of the fragments on 31 Noveinl)er 1944. A 
patellectomy was performed on the same day through a transverse 
incision, and he was up and walking within 2 weeks. One month 
later he had very little pain and had a range of motion from 175 to 
160 degrees. Due to the fact that he was transferi-ed to a plastic 
sui’gery ward to have revision of facial scars, he had not been receiving 
I^hysiotherapy. 

All of these patients still complained of pain in the knee 4 months 



2. I’atella removed with unsatisfactory result. Unrecog¬ 
nized longitudinal fracture with great thickening of bone 
fmm front to back. 



4. (Right) Old transverse fracture of 
the patella, showing marked changes 
in the articular surface of the patella. 


3. (Left) Old fractured imtella which 
had iH^en wireil. 
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following o|)eration, had less range of motion than prior to operation, 
and had not returned to duty. 

As for operative technic, it was found comparatively simple, in cases 
of long standing, to excise the patella through a median parapatellar 
incision, incising the quadriceps expansion along the medial border of 
the patella, and then shelling out the patella, using towel clips as bone- 
grasping instruments. The quadriceps expansion was then sutured 
with interrupted nylon or chromic catgut sutures, the skin with nylon 
sutures, and an Ace bandage was applied. 

In recent fractures, a transverse incision was used to facilitate 
repair of the quadriceps expansion. In these cases a posterior molded 
splint was applied for from 7 to 10 days. The patients were allowed to 
be out of bed and bear weight on the leg upon removal of the skin 
suture on the ninth or tenth day. 

There has been no clinical or x-ray evidence of regeneration of the 
patella in this series, although experimental and clinical experience 
elsewhere indicates that attempts at regeneration do occur. 

The postoperative rehabilitative regimen is of the utmost impor¬ 
tance. Quadriceps muscle contraction exercises should be instituted on 
the third or fourth postoperative day. These should be supplemented 
by diathermy, massage, and bicycle riding on the tenth to fourteenth 
day. Active cooperation of the patient and the aid of a skilled physio¬ 
therapist is of tremendous importance. The four cases in which good 
results were not obtained were probably due, in pail at least, to the 
lack of cooperation in the rehabilitation program. 

CONCLUSIONS 

On the basis of personal experience with eight cases of excision of 
the patella at the U. S. Naval Hosptal, St. Albans, and after a review 
of the literature, it is concluded that patellectomy is not a procedure 
to be undertaken lightly. 

There is conflicting evidence as to the necessity for the presence of 
the patella as an integral part of the quadriceps extensor apparatus, 
but it seems reasonable to assume that the patella serves at least a pro¬ 
tective function in guarding the articular surfaces of the femoral con¬ 
dyles. Despite enthusiastic reports to the contrai-y, in only two cases 
out of eight at this institution has there been anything like the return 
of function which one might be led to expect. 

It is the belief of the authors that patellectomy is indicated in: 

1. Fresh compound comminuted fractui*es. 

2. Comminuted fractures. 

3. Old fractures that have healed in malposition or have been in¬ 
completely reduced, leaving irregular articular surfaces and thus pro- 

' ducing traumatic arthritis. 
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4. Some cases of hypertrophic arthritis of the knee joint in which 
it is believed that the patella is causing a mechanical block and is a 
factor in the production of pain. 

Patellectomy is a procedure which has been called radical and con¬ 
demned by many authorities. However, the technic is simple, and if 
performed early and followed by the proper rehabilitative measures, 
it will yield gratifying results in carefully selected cases. It must not 
be used as a routine measure in the treatment of all fractures of the 
patella. 
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EFFECT OF SPLENECTOMY ON PITUITARY AND ADRENALS 

In the course of a study of the pituitary-adrenal reaction to stress, 
this response was found to be inhibited by spienectomy. It was also 
observed that spleen extracts contain an active substance which 
can reproduce the reaction to the original stimulus. This active 
.substance was isolated and obtained in pure, crystalline form. It is 
probably part of the anti-enzyme system which protects proteins 
against trypsin. The spleen, as an endocrine organ, may therefore 
play a part in the control of protein metabolism and its adjustment 
to conditions of stress.— Ungar, G. : Endocrine function of spleen 
and its participation in pituitary-adrenal response to stress. En¬ 
docrinology 37 : 329-340, November 1945. 
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CHEMICAL SYMPATHECTOMY IN NEUROVASCULAR 
LESIONS OF THE UPPER EXTREMITY 


M. HUNTER BROWN 
Lieatenant Commander (MC) U. S. N. 

Traumatic injuries of the upper extremities, involving the major 
arterial and nerve trunks, have two associated features too frequently 
underestimated or overlooked; vasomotor overactivity and inadequate 
collateral circulation. It is anatomically fortunate that cessation of 
the former and improvement in the latter may be obtained simultane¬ 
ously by interruption of the appropriate sympathetic outflow to the 
particular extremity. 

Although well recognized as a frequent limb-saving procedure in 
acute arterial vasospasm, and more recently brought into prominence 
in the surgical management of Sudeck’s atrophy and the posttraumatic 
painful extremity (f) { 2 ) (iJ), the role of sympathetic interruption in 
the pre- and post-operative management of the chronic phases of 
neurovascular injuries has not been sufficiently appreciated. This is 
more often encountered in the case of the upper extremity, perhaps due 
to the greater technical difficulties attendant on thoracic sympathetic 
lilock as contrasted to the lumbar injection. For this reason the 
technic and indications applicable to denervation of the arm are dis¬ 
cussed, although both situations are essentially similar. 

In seeking the most suitable method to obtain semipermanent sym¬ 
pathetic denervation of the upper extremity, Labat’s technic of para¬ 
vertebral block with procaine follow’ed by alcohol, was found to be 
ideal from several standpoints when modified in minor respects. The 
patient was spared an operative procedure in addition to the one or 
more required in treating his primary disability. In avoiding rib 
resection attendant on surgical thoracic sympathectomy, prospects for 
return to duty were improved. The duration of action, which aver¬ 
aged 6 months to years, paralleled the period of recovery of the 
primary disability with considerable time leeway in most instances. 
Chemical destruction of the second and third thoracic ganglia and 
rami have yielded excellent results, and we have been unimpressed with 
the necessity of including the first thoracic outflow which will produce 
a Horner’s syndrome. 

Some remarks on the technical aspects of thoracic sympathetic block 
are in order at this point. Although the procedure is not essential in 
the everyday domain of the medical officer, its importance, both diag- 

343 


Digitized b'> 


Google 


Original from 

UNIVERSITY OF CALIFORNIA 



344 


NAVAL MKDICAL BULLETIN 


[VOL, 46, NO. 3 


nostically and therapeutically, in traumatic surgery has become such 
that it is expedient for each active shore station to detail the neuro¬ 
surgeon or anesthetist to become familiar with the technic. Tlie 
injection can be painful, shocking, and hazardous to the patient; or, 
with familiarization with the anatomic landmarks, be accomplished 
with as little reaction as the average soft-tissue block. In appraising 
results oscillometry and dermathermic records are not essential ad¬ 
juncts, although they are helpful in providing objective data. In 
addition to acquaintance with the basic technic concisely set forth 
by White and Smithwick (^), the following points have been found 
helpful: 

1. The patient should receive thorough premedication with a bar¬ 
biturate, morphine, and atropine. 

2. When properly placed the needles have uniform declination in the 
sagittal plane. 

3. The erring injection is likely to be on the side of insufficient depth. 
The average dejrth in our experience has been 8.5 centimeters. 

4. Gentle aspiration is done prior to each injection. Withdrawal of 
air or spinal fluid is sufficient reason to postpone a second attempt for 
several days. Minor realinement of the needle frequently will adjust 
a slightly bloody aspiration. 

5. “Spotting” with 2 cc. of 1-percent procaine is first done. Sympa¬ 
thetic denervation should be evident within 20 minutes for alcohol 
to have the desired result. Five cubic centimeters of procaine is then 
added to each needle and an additional 15 minutes allowed for adequate 
anesthetic action prior to alcohol destruction. This dilution does not 
appear to affect the chemical action but is essential for avoidance of 
pain. 

Chemical sympathectomy of the upper extremity has been used 
at this activity in two general categories of traumatic neuropathies 
and arterial injuries. In peripheral nerve injuries the annoying and 
often incapacitating vasomotor byproducts of hyperhidrosis, cyanosis, 
and causalgia are controlled. In arteriovenous fistula, false aneurysm, 
and compressive-spastic syndromes of the major arterial trunks the 
stimulus to collateral formation and the complete opening of pre¬ 
existing collateral channels may swing the balance to a successful sur¬ 
gical result. Again in the postoperative period the circulatory and 
vasomotor status of the extremity becomes receptive to graduated 
physical therapy, unhampered by sympathetic overactivity and inter¬ 
mittent claudication. The following cases are illustrative: 

C.48E REPORTS 

Case 1 .—Murine private received a gunshot wojind of the left shoulder on 
9 September 1944. There was iinimHliate incomplete involvement of the ulnar 
and me<lian nerves and the subst'quent deveiopment of a pulsating left axillary 
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mass within 7 weeks. On 25 November ligation of the left axillary artery for 
false aneurysm, and neurolysis of the involved ner\"e tninks were carried out. 
Postoperatively there was slow improvement in nerve deficit. The left hand 
remained cold ami hyperhidrotic with a mottled erythema and cyanosis. Chemi¬ 
cal thoracic sympathectomy was done on 30 December, with immediate cessa¬ 
tion of sympathetic overactivity and return of the radial pulse. Graduated 
active exercises were then begun. At present ulnar function is almost com¬ 
plete and median return is progressing steadily. Circulatory status of the arm 
has i»een maintained. 

Ca.H€ 2 ,—A motor machinist’s mate, third class, received a through-and-through 
machine-gun bullet wound of the left arm on 6 June 1944. The Immediate wound 
healing was uneventful but 4 weeks later he noted the gradual onset of numb¬ 
ness, coldness, and pallor o^ the fingers of the left hand, and paiin radiating 
down the arm. The examination showed marked diminution of the radial pulse 
with vasomotor overactlvlty and Ischemic hyperesthesia of the fingertips. There 
was no neurologic evidence of any selective peripheral nerve deficit. 

On 1 November the Leriche pn)cedure (5) of periarterial stripping was car¬ 
ried out on the left brachial artery, although it was surmised that it might not 
suffice to control his symptoms. The arterial trunk was noted to be compressed 
and spastic with a diameter less than half the normal caliber. Postoperatively 
there was a moderate increase in radial pulsations with fluctuating vasomotor 
relief, which however soon returned to its former level. On 11 January 1945 
chemical sympathetic denervation was done with complete relief. In this case 
the first thoracic ganglia and rami were blocked following routine denervation 
without appreciable effect on surface temi>erature. On 9 March he was returned 
to full duty. 

Case 5.—A Marine private, first class, sustaine<l a bullet wound on 10 October 
1944 with entry in the left anterior chest wall 2 inches from the sternal border 
and exit on the lateral aspect of the right arm. There was immediate paralysis 
and loss of sensation of the right hand due to transection of the radial nerve 
and practically complete interruption of ulnar and median function. Four weeks 
later he note<l the development of a pulsating mass in the right axilla. During 
the following month this gradually increased in size and the right hand became 
cold, cyanotic, and painful, with early trophic changes. 

On 10 December preoperative chemical destruction of the second and third 
thoracic ganglia and rami was done. There was an excellent temperature re¬ 
sponse with a warm, pink, dry hand and slightly increased radial oscillations. 
Eight days later quadrilateral ligation and excision of an axillary arteriovenous 
aneurysm was carried out as well as radial anastomosis and neurolyses of the 
ulnar and median nerves. At no time in the postoperative course was tliere 
evidence of circulatory embarrassment; at present recovery of nerve function 
is proceeding at the anticipated rate. 

Case 4 -—A Marine private received a through-and-through machine-gun bullet 
wound of the right shoulder in November 1943. There was immediate evidence 
of partial brachial plexus injury and within 6 we<‘ks a pulsating mass devel- 
ope<l above the right clavicle. On 2 February 1944 ligation of the right sub¬ 
clavian artery for arterial aneurysm was done. During the following 8. months 
progressive re<‘overy of nerve function took place and he was returned to duty. 
'Fbe right hand, however, remained cold and hyperhidrotic, and on maneuvers 
he developed increasing intermittent claudication of the arm on muscular ac¬ 
tivity, and cyanotic mottling when exposed to cold. He was returned to the 
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sick list and on 6 January 1945 chemical sympathectomy was done. Yaso- 
motor disturbances were entirely relieved and intensive physical therapy and 
exercise tolerance tests gave no subjective symptoms. He was returned to 
full duty on 2 February. 

COMMENT 

Case 1 was of interest in furnishing objective evidence of the open¬ 
ing of collateral channels in the restoration of the radial pulse. Prior 
to denervation, sympathetic overactivity and insufficient collateral 
circulation were sufficiently evident to interfere with physical therapy 
in improving muscle action of the hand and forearm. 

Case 2 was a pure compressive-spastic syndrome of the brachial 
artery as the result of contiguous hemoi^rhage and organization. 
The Leriche operation improved the circulatory status of the ex¬ 
tremity, but was insufficient from the sympathetic standpoint to 
give more than transient vasomotor relief, which necessitated auto¬ 
nomic interruption at a higher level. 

In case 3 it is extremely dubious whether the surgical attack on this 
arteriovenous fistula and the requisite peripheral nerve repairs could 
have been accomplished concomitantly without risking the loss of 
the extremity, had sympathetic interruption not been carried out. 

Case 4 illustrated inadequate collateral circulation postoperatively 
to the point where the extremity was entirely useless for 2- to f3-minut<? 
periods following muscular activity. Following chemical sympa¬ 
thectomy, sustained exercise elicited no evidence of intermittent 
claudication. 

The subjective relief offered to this group of patients by the de¬ 
nervation is impressive and often strikingly improves their mental 
attitude. Because the abnormal color and temperature changes of 
the hand are a continual source of concern, the sweaty palm becomes 
as much a social detriment as a clerical hindrance; the fingertips are 
described as numb, stiff, puffy, or swollen. When increased a<^ve 
exercise is stressed by the medical officer it becomes synonymous with 
increased ischemic pain and hyj)esthesia to the patient Return to 
duty is viewed with the misgivings of additional discomfort. Relief 
of these components is therefore advantageous not only to the loeal 
condition, but to total mental outlook and ^veil-being of the patient. 

It is not inferred that this denervation technic is invariably indi¬ 
cated in the field of neurovascular injuries of the extremities. When 
there is complete transection of a peripheral nerve, an accurate, well 
performed anastomosis is the indicated method to secure rapid cessa¬ 
tion of vasomotor hyperactivity. Similarly there is no greater stim¬ 
ulus to collateral circulation in an extremity than the formation of 
an arteriovenous fistula. 
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It is chiefly in those cases of traumatic neuropathy with partial 
interruption of function due to pressure, hemorrhage or scarring, 
that the denervation technic should be considered in conjunction with 
neurolysis. In arterial surgery which involves temporary or per¬ 
manent major trunk ligation, although performed at the optimum 
time following injury and at the optimum level to avoid blind seg¬ 
ments, this procedure rarely can be ignored when there is any doubt 
as to the circulatory integrity of the extremity. With proper selec¬ 
tion of cases and familiarization with the technical details, chemical 
sympathectomy should be an important adjunct in the treatment of 
this group of neurovascular lesions. 
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INHIBITORY ACTION OF SULFONAMIDES 

In view of the fact that it has been shown that the cytochrome- 
cytochrome oxidase system is concerned In the synthesis of diiodo- 
tyrosine and thyroxine, a study was made to determine whether 
an interference with this enzyme system could account for the in¬ 
hibitory effects of the sulfonamides and their derivatives and of 
thiourea and its derivatives upon the incorporation of inorganic 
iodide into diiodotyroslne and thyroxine by surviving thyroid slices. 

No marked effect upon the oxygen consumption of surviving sheep- 
thyroid slices was observed when they were suspended in a Ringer 
medium containing the sulfonamides, or the p-amino aromatic acids, 
or thiourea, or thiouracil, or allylthiourea. It is therefore concluded 
that these compounds do not interfere with the cytochrome- 
cytochrome oxidase system in thyroid tissue— Lebneb, A. R., and 
Chiakoff, I. L.: Influence of goitrogenic compounds (sulfonamides 
and their derivatives, thiourea and its derivatives) on respiration 
of thyroid tissue. Endocrinology 37: 363-368, November 1945. 
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DIVING AT U. S. NAVAL TORPEDO STATION, 
NEWPORT, R. I. 


WITH EMPHASIS ON CASES OF BENDS OCCURRING DURING 1944 

J. WILSON HUSTON 
liieutenant Commander (MC) U. S. N. 
and 

WILLIAM J. ALEXANDER 
Chief Pharmacist’s Mate U. S. N. R. 

A history of this station contains the following brief statement 
regarding diving: “In 1882, a diver was employed for the purpose of 
instructing the officers’ class. Diving was not compulsory and instruc¬ 
tion was only given to such officers who desired it.” This instructor 
was a civil service employee who had received his diving training 
as a gunner’s mate in the U. S. Navy. He also taught diving at the 
Seaman Gunners School. Each man taking that course was qualified 
at 60 feet. Prior to 1918 all diving on torpedoes was done by civilians. 

In 1916 the Navy’s first deep-sea diving school was started at the 
Torpedo Station. Passed Assistant Surgeon George R. W. French 
(MC) U. S. N., who was the medical officer at that time, had studied 
deep-sea diving with the Royal British Navy and was our Navy’s first 
diving medical officer. Four classes were graduated before the school 
was discontinued. The course lasted 4 months and was similar to the 
one offered today. In 1929, the equipment used at the first school was 
moved to Washington, D. C., and the present school was established. 

The reason diving plays such a major role at this station is that the 
most efficacious means of retrieving torpedoes that have sunk on the 
testing ranges is with deep-sea divers. 

Between 1 January 1944 and 1 January 1945 there were over 3,000 
dives made to depths less than 90 feet. All dives were done in complete 
diving suits and no dives were of sufficient length of time to require 
decompression. There were no cases of bends in this series. During 
that same period there were approximately 900 dives of over 90 feet 
in depth, 860 of which required decompression. There are accurate 
records available on 822 of these dives from which the data in the 
accompanying table was taken. 

There were 40 dives, or 4.6 percent, over the optimum time as indi¬ 
cated on the Standard Navy Decompression Table (SDT). All divers 
who required over 30 minutes’ decompression were given surface de- 
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Data on 822 dives 


Total minutes from descent to end of decompression 

1 NumbtT of 

1 dives 

, Percent of 
total 

15-eo. 

10 

1.95 

6*>-«0. 

75 

9. 12 

90-130... 

m 

12.89 

120-150.. 

500 

61.55 

150-180. .. 

89 

10. 82 

180-210. 

14 

1.70 

210-273. 

16 

1.95 

Mean time, 144 minuU's. 

Median time, 128 minutes. 

Feet per dive: 

90-100. 

48 

5.9 

100-120. 

380 

46.3 

120-140. 

394 

47.9 

Average depth, 115.6. 

Median depth, 120. 

Mean depth, 115. 




compression. This consists of raising the divei’ to a point 10 feet l)elow 
the first stop required by the SDT for that particular dive and allow¬ 
ing him to remain at that depth for 5 minutes. Next he is raised to the 
level of his first required stop and decompressed for 10 minutes. This 
15 minutes is spent on a sUige that has been lowered from the diving 
boat. After the completion of the 10-minute stop, the stage is (juickly 
raised to the deck where the diver’s shoes, belt and helmet are removed 
and he is rushed into the chamber where full decompression required 
by the SDT is given. Decompressions that require only 30 minutes or 
less are done on the stage in the water. The many benefits of such a 
scheme are obvious, the drawbacks nil. 

Conditions for diving at Newport are far from ideal. The only 
good factor is the type of bottom. It is composed of shells, sand, and 
gravel and is dense enough to prevent the diver’s feet from sinking 
below the surface. It is al.so fairly smooth. The most adverse condi¬ 
tion is the tide. The stronge.st tides are present in March and Septem¬ 
ber. In the area where the deep dives are made the maximum tide 
during these months is 2 knots (about 200 feet per minute). Between 
these months the rate follows a smooth curve, with the lowest tides 
in June and December when it varies from 0.5 to 0.9 knot (from 50 
to 90 feet per minute). The mean tide is just over 1 knot. Making 
circles against the tide is hard work in itself. Often the diver has 
hose out in lengths to exceed the actual depth of the dive by two or 
three times. 

Water temperature also follows a uniform pattern. It is coldest 
in January and Februai-y when it stays about 31° F. The water is 
warme.st in August when it reaches 71° F. The temperature fall from 
F'ebruary to August is about 1° F. eveiy 3 or 4 days and follows a 
smooth curve. The temperature of the air during the summer months 
makes tending topside very ))leasant, but during the w inter season most 
disagreeable. Visibility on the bottom is zero. 
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The actual work done in torpedo recovery is most difficult. Many 
torpedoes bury themselves under the bottom and have to be washed 
out. There is always present the mental strain associated with recov¬ 
ering tripping latch failures. The only death on this station as a result 
of diving was due to such a failure. The tide carried the divers lines 
to a torpedo other than the one on which he was working and set it 
off. He was pulled into the propellers. 

During the year there were 16 cases of bends, an incidence of 1.86 
percent. Records on 14 of these cases are available for study and are 
presented in the accompanying chart. From this chart it may be con¬ 
cluded that in this series water temperature as low as 31° F. had no 
effect on the incidence of bends. During the three coldest months 
(December, January, and February) there were no cases. The rela¬ 
tively large number in April, May, and June may be attributed to the 
fact that the number of deep dives during that quarter had increased 
300 percent over any previous 3-month period. The tide, likewise, had 
no effect on the incidence. There were more cases when the tide was 
lowest than when it was at its peak. 

Assuming that the records are correct, the initial decompression in 
each case was adequate. Diver A’s second case occurred only 5 days 
after his first attack and his symptoms were the same. Perhaps that 
case might have been averted if he had not been allowed to dive so 
soon after having had the bends. In another case (4B) the man 
(lived on 2 consecutive days without any change in the second decom¬ 
pression time. Had the second decompression been longer, as sug- 
g(?sted by the diving manual, he might not have been affected. The 
second dive was to finish a job he had started only 16 hours before, 
which required exact knowledge of what had been previously done. 

One diver (9E) admitted blowing himself up to the first stop very 
rapidly. There was a practice at this station that the diver make 
himself light on the bottom to lessen the tender’s work in raising him. 
It had progressed to the point where the diver blew himself to the 
surface and then kicked his chin button to get back to tbe first stop. 
The tender, meanwhile, gathered in the slack. Other cases may have 
been due to this departure from the 25-foot per minute ascent rule. 

Of the 14 divers treated, 8 had at least 1 recurrence. Three had 1 
recurrence, three had 2, one had 3, and one had 10. Four of the recur¬ 
rences (3B, lOE, 13H, 14H) could be attributed to the fact that the 
SDT was used instead of the treatment table in initial attempts at 
herapy. In 2 cases treatment utilizing the SDT was successful; 
une was the initial attempt (6C), and one a first recurrence (3B). 
Recompression in two cases (8D and 13H) was inadequate. The 
patients were taken to relief but the additional atmosphere of pressure 
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was not added. One case (9E) was not reported until 15 hours after 
the onset of symptoms. There were no apparent causes for the other 
two recurrences (llF and 12G). In none of the cases was proper 
treatment instituted after the original attempts had failed. 

All six cases treated by the medical department (diving medical 
oflScer and diving pharmacist’s mate) were successful on the first 
attempt. Four were previously untreated and two were recurrences. 
Of the 10 receiving initial treatment by other divers there were only 
2 without recurrence. Treatment using pure oxygen breathing was 
not in vogue. Since there was no medical officer trained in diving 
present until October, the divers elected to treat themselves and for 
some reason, probably “old wives’ tales” handed down by the older 
divers, had no faith in the new approved type of therapy. 

At the present time all four recompression chambers are equipped 
with oxygen treatment facilities, and the practices of imcontrolled 
ascent and self-treatment have been stopped. 

CONCLUSIONS 

1. The low incidence of bends indicates that the Standard Navy 
Decompression Table in present use is adequate. 

2. Water temperatures between 31® and 72® F., and tides as fast 
as 2 knots (200 feet per minute) have no effect on the incidence of 
bends. 

3. The large number of recurrences in this series is considered to 
be due for the most part to incorrect initial treatment. 

4. Recurrent cases should receive prolonged treatment (soaks) to 
prevent further recurrences. 

5. More emphasis should be placed on therapy at the diving school 
to enable the divers to treat each other in the absence of tniined 
medical personnel. 


4 ; 


SHOCK IN CRANIOCEREBRAL INJURY 

Shook is rarely the result of craniocerebral Injury. Its presence 
usually indicates bleeding or trauma in other parts of the body. 
In these eases the head should not be placed lower than the trunk 
and the extremities, because this position will aggravate intra¬ 
cranial bleeding. Otherwise shook associated with craniocerebral 
injuries should be treated without regard to the brain Injury. Blood 
and plasma should be given as needed until the blood pressure 
levels approximate normal.— Scarff, J. E. : Surgical treatment of 
injuries of brain, spinal cord, and peripheral nerves. Surg., 
Gynec, & Obst. 81: 405-424, October 1945. 
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PENICILLIN LOZENGES IN THE TREATMENT OF 
VINCENrS STOMATITIS 


LUCIAN W. STRONG, JB. 

Lieutenant (DC) U. S. N. B. 
and 

ERROL W. WILLETT 
Captain (DC) U. S.N. 

Vincent’s stomatitis, or Vincent’s infection involving the oral tissues, 
is one of the most stubborn and complex diseases of the mouth. 
Oilled “trench mouth” because of its prevalence in the first World 
War, it was still a problem in the recent one. The fact that causative 
organisms can be mild and practically dormant in many mouths, and 
yet can become active, virulent, and epidemic in form under certain 
conditions, makes it an important problem in the health of Naval 
|)ersonnel. The disease not only keeps men from eating normally, but 
it also seems to have an insidious effect on mental attitude. Persons 
with an acute Vincent’s infection usually are depressed, nervous, dis¬ 
couraged, and have been known to go to morbid extremes. 

In treating this disease, first the organisms on the surface are 
attacked by the use of drugs which destroy them. If there are no 
pockets, crevices, or hiding places for bacteria in the mouth, the drugs 
themselves will destroy all bacteria, and the mouth will be free of 
disease in a short time. If, on the other hand, the mouth has perio¬ 
dontal pockets, partially erupted third molars, the gum flaps of which 
are perfect harbors for bacteria, cavities in the teeth, or overhanging 
fillings, a slow mechanical and surgical process is required in addition 
to the use of drugs. 

The method of treating this disease for the past few years has been 
a combination of: 

1. Applying drugs to the tissues by swabbing, spraying, and the use 
of mouthwashes. 

2. High vitamin diets, with emphasis on those foods containing 
vitamin C. 

3. No use of the toothbrush, which tends to irritate tissue and thus 
spread the infection. 

4. The elimination of all periodontal pockets, calculus, gum flaps, 
overhanging restorations, cavities, and open contacts which collect 
food particles. 
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Some of the drugs used are hydrogen peroxide, sodium perborate, 
neoarsphenamine, chromic acid, copper sulfate, and the sulfonamides. 
They all seem to be effective and have their place therapeutically. 
Despite these various methods of therapy, however, the treatment of 
Vincent’s infection has often been long, tedious, and sometimes 
ineffective. 

Penicillin was first used locally by swabbing it on the tissmes in a 
1,000-unit per cubic centimeter solution, in addition to which hydrogen 
peroxide was used as a mouthwash. This method, along with other 
routine procedures, seemed effective, but did not satisfy our demands 
for the best use of the drug. It seemed that if the saliva could have 
an almost constant, active penicillin content, the Vincent’s organisms 
could be destroyed much more certainly. Consequently lozenges con¬ 
taining 750 units of pure penicillin sodium were developed. The first 
patients were treated on 6 April 1945. 

Since that time over 400 cases of Vincent’s infection have been treated 
with these penicillin lozenges at this activity, and every patient has 
had complete recovery. The actual length of time before smears have 
been negative has varied between 48 and 120 hours, according to the 
severity of the case and the amount of tissue involved. Within 24 
hours the patients have remarkable relief from pain and discomfort 
and can actually resume the mastication of food. The foul odor of 
the breath, so typical of the disease, has disappeared along with the 
necrosed and sloughed tissue. In some cases heavy deposits of salivary 
calculus have started to flake off the teeth. After 48 hours most 
patients report that the mouth feels normal. This is a much more 
rapid clinical result than is usually obtained by the former methods 
of therapy. 

The method of treatment is first to spray the mouth with penicillin 
solution, 250 units per cubic centimeter, and then give the patient 
15 or 20 lozenges with instructions to place one between the cheek and 
gum and allow it to dissolve in the saliva. It takes an hour or more for 
the lozenge to dissolve, and the patient is instructed to replace it im¬ 
mediately. He is also told to place a lozenge in the mouth immedi¬ 
ately before retiring, and to chew it so as to break it up before going 
to sleep. This will load the saliva with active penicillin and still pre¬ 
vent possible aspiration of the lozenge during sleep. If the patient 
awakens at night, another lozenge is placed in the mouth and chewed. 
The flow of saliva is slower during sleep; therefore the pencillin- 
saturated saliva will remain in the mouth for some time. The patient 
is given more lozenges the next day, and his mouth is sprayed with the 
penicillin solution to cleanse surface debris. He is also instructed 
not to brush either the teeth or gums. 

Forty-five cases have been treated with the lozenges without any 
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scaling or mechanical treatment except the penicillin spray, and have 
all become clinically negative in from 2 to 5 days. The remaining 
patients had light scaling in conjunction with the lozenges and spray. 
The removal of heavy calculus deposits naturally has a beneficial effect 
and will hasten the patient’s recovery, but the infection can be con- 
troUed without this treatment. 

It should be home in mind that nothing should be attempted in the 
mouth during an acute Vincent’s infection which will irritate tissue 
or expose open bone or tissue to the saliva. Only emergency surgery 
should be attempted under such conditions. 

'That the penicillin lozenges seem to be so effective in controlling the 
disease would tend to indicate their routine use when surgery is 
attempted in all but very healthy mouths. After the acute infection 
has been controlled, all procedures should be taken to remove breeding 
spots of bacteria. Vincent’s organisms can usually be found in every 
periodontal pocket, or in other crevices in the mouth. 

Most mouths presenting Vincent’s infection have local pockets of 
infection, pericoronitis, or defects of the teeth or of the restorations 
present. It must be borne in mind that, even though the bacteria are 
destroyed, the foci or breeding places in the mouth must be thoroughly 
eliminated to prevent an early recurrence. 

Two types of lozenges having the following formulas have been 
developed. 


Formula No. 1* 

Om. or cc. 


Acacia_ 30 

<_^alcium stearate_ 5 

Sucrose_ 66 


Formula No. 2* 

Om, or cc. 


Acacia_ 25 

Calcium stearate_ 5 

Lactose_ 70 


•Each lozenge contains 750 units of pure penicillin sodium. 


The No. 1 lozenge dissolves faster (in about 1 hour) in the mouth 
and gives the saliva a higher unit content of penicillin. 

The No. 2 lozenge dissolves more slowly (in about 3 hours) in the 
mouth and consequently there are fewer penicillin units in the saliva. 
Clinical results have shown that in the more severe cases the No. 1 
formula is more effective. 

It is also to be noted that some of the patients who complained of 
sore throat seemed to have definite relief in a short time. Preliminary 
reports from medical officers using the lozenges have definitely indi¬ 
cated that saliva which contains penicillin has benefited throat 
infections. 

Laboratory tests have been made showing that the saliva of patients 
being treated actually does contain active penicillin with powers to 
kill bacteria. We are now making extensive tests to determine how 
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long the lozenge will last, both with and without refrigeration. Indi¬ 
cations are that under refrigeration the lozenge will remain effective 
for many weeks.^ 

CONCLUSIONS 

The use of penicillin lozenges seems to be the most effective method 
of destroying Vincent’s spirillum and fusiform bacillus in the month. 

2. It is a very simple and effective way to control cases of Vincent; 
infection not severe enough to warrant injection of the drug. 

3. Most cases require only from 30,000 to 50,000 units of penicillin. 

4. The use of these lozenges seems to be a much more simple and 
effective way to control Vincent’s infection where large numbeis of 
men are concerned and where treatment by a dental officer is limUcd. 

5. This type of therapy suggests a possible method of contraUing 
epidemic Vincent’s in the field and aboard ship. 

6. It would seem advisable to test further the length of poten^ of 
the lozenges under extremes of temperature and in hermetically aSiled 
containers. 


^Lieutenant Commander Ernest R. Barron HCS) U. S. N. R., reported as follows: 

**Tbe adyisability of assaying the potency of the penicillin lozenges, in so far as ttee J 
temperature of storage were concerned, was at once apparent. A tube dilution Beth*"! 
inyolving the use of a susceptible strain of hemolytic streptococcus and a series of stand 
ards made up of definite amounts of penicillin enabled us to calculate the poteney of a 
lozenge by its performance In suppressing growth of the streptococcus as compared with 
the penicillin standards. 

**The first observation made on these lozenges was in the nature of a temperature etora^f 
determination over a period of time. The tablets had been kept In the refrigerator at 
mean temperature of from 2*^ to 4^ C. since their manufacture, and were tested after i 
period of 5 weeks under such conditions. The results obtained showed that there wa.^ 
practically no diminution in potency from the original 750 units over this period of rim*^ 
under the aforementioned conditions. At 8 weeks the potency of these lozenges had 
decreased to 500 units, and at* 9 weeks, to 300 units. 

**A second observation was made on the effect of temperature differences, namely, r- 
frigerator and a mean room temperature of between 26® and 28® C., on the loiengp 
potency. A period of 4 weeks’ storage under these conditions revealed no loss of poteorj 
from the original 750 units under both the aforementioned conditions.'* 

i 


PSYCHIATRIC FACTORS IN VASONEUROPATHY 

It was observed that a history of sweaty hands and feet, and 
a tendency to neurosis, were common among soldiers suffering 
from peripheral vasoneuropathy after exposure to severe cold. 
Twenty-four men were therefore submitted to a brief psychi¬ 
atric examination. The findings suggest that the severity of the 
foot lesions Is related to psychosomatic factors, the man of un¬ 
stable personality being particularly liable to severe effects from 
cold.— Osborne, J. W., and Cowen, J. : Psychiatric factors in 
peripheral vasoneuropathy after chilling. Lancet 2: 204-206^ 
August 18, 1945. 
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esthetics and therapeutic value. To be really esthetic the api>eiirance 
of shiny metal should be avoided, and to be properly restorative the 
body of the inlay should not be a conductor of thermal changes. 

The acrylic inlay seemed to be the answer to this problem, but in 
practice presented certain disadvantages which were the oppf>site of 
those of the gold inlay. The following technic was therefore develo^)e(l 
to combine the two materials and to produce a modified acrylic inlay. 
This is essentially a very thin cast-gold liner filled with acrylic. 

Box-type preparations are made, with an all-around peripheral 
bevel, not too pronounced. The gingival seat .should have a bold bevel 
(fig. 1). The impression is taken by the usual method, and the die 
poured in casting investment. After hardening and separation, wax¬ 
ing is done for a gold liner. A thin layer of even thickness is flowed 
over all jiortions of the preparation, tapering towanl the margins. A 
sprue is laid across the pulpal floor (fig. 2) and the die carefully 
invested for casting. As this shell is thin, particular care must be 
exercised to get a clean casting. A good casting gold and a clean flame 
are essential to this result. 

After casting and pickling, the sprue is cut off even with the axial 
wall of the preparation. The round part of the sprue that is left on 
the pulpal floor insures that the acrylic can never come loose for lack 
of retention. Gold bubbles or other imperfections should be removed. 



3. The periphery of the gold 4. The finished inlay is cemente<i in 
is l>eveled with a tapered place with crown and bridg** 

stone to a feather edge. cement. 
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This gold shell is then placed in position in the patient’s mouth. 
The fit should be equal to that of a solid inlay. Any discrepancies 
are remedied by careful burnishing. With a small tapered stone the 
gold is carefully beveled to a feather edge around the entire periphery 
(fig. 3). 

Heated inlay wax is forced into the gold shell and the patient is 
asked to close the bite. The anatomic details are carved, the whole is 
carefully removed from the mouth, and a slight excess of wax is added 
in the contact area. The tooth shade is taken at this time. The acrylic 
is carefully forced into this shell. The open-flask method, including 
tin foiling of approximal and occlusal surfaces, is better for the pur¬ 
pose than the injector-flask method. 

The processed gold-acrylic inlay is tried in the mouth for adjust¬ 
ments and occlusion. It is finally polished with a slow, wet rag wheel, 
and cemented in place with the proper shade of crown and bridge 
cement (fig. 4). This inlay has the advantages of accurate seating, 
good esthetics, being a nonconductor of thermal changes, and of 
acting as a shock absorber under heavy masticatory stress. 




SURGICAL ASPECT OF INTESTINAL AMEBIASIS AND APPENDICITIS 

Clinically, acute cecal amebiasis and acute appendicitis have 
much in common and differential diagnosis may be difficult, but in 
view of the special risks of operation in cases of cecal amebiasis, 
every endeavor should be made to obtain a clinical diagnosis, 
emphasizes Britain’s Lt. Col. Philip Hawe. He bases his conclusions 
on 450 cases of intestinal amebiasis observed at a British general 
hospital in South India. If exploration proves necessary, manipu¬ 
lation of the cecum should be avoided as far as possible, and unless 
the appendix is obviously in a dangerous condition, it should not be 
removed if amebiasis is found; emetine should be given at once after 
operation. 

However suggestive of acute appendicitis, operation should not 
be advised in any case with an inflammatory mass until cecal ame¬ 
biasis has been excluded. Amebic appendicitis is regarded for pur¬ 
pose of diagnosis and tr^tment as an extension of cecal amebiasis; 
onless complicated by abpcess or perforation, it is a medical disease. 

Unsuspected intestinal amebiasis and postdysenteric conditions of 
nonappendicular origin often giye rise to symptoms very suggestive 
of chronic appendicitis. Operation is occasionally required for 
residua] appendicular disease following cecal amebiasis.— Hawe, 
P.: Surgical aspect of intestinal amebiasis. Surg., Gynec. & Obst. 
81: 387-404, October 1046. 
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The discussion of the skin manifestations of rheumatic fever involves 
two main considerations; first, whether true erythema nodosum and 
erytliema multiforme are specific lesions of rheumatic fever; and sec¬ 
ond, the characteristics, frequency, and prognostic significance of the 
known specific rheumatic fever skin lesions. 

The first point can be disposed of rather briefly. It has been very 
ably discussed by Keil (i). He points out that in the late nineteenth 
century when several of the classic works on rheumatic fever were 
written, the concept of the disease was much more vague than at the 
present time. As a result of the ill-defined diagnostic criteria, many 
patients with joint pains were incorrectly considered to have rheu¬ 
matic fever. Among these were probably persons with erythema 
multiforme and erythema nodosum, conditions that are often associ¬ 
ated with joint pains and a slight fever at the onset. As a result, the.se 
skin conditions came to be considered specific lesions of rheumatic 
fever. 

Also contributing to this confusion has been the occurrence of skin 
lesions of rheumatic fever which in a general way do resemble erythema 
nodosum and erythema multiforme. Approached from the stand¬ 
point of how many rheumatic fever patients have classic erythema 
nodosum and erythema multiforme, and conversely how many persons 
with these skin diseases have rheumatic fever or any evidence of cardiac 
lesions, it can only be concluded that these skin manifestations have no 
relationship to rheumatic fever (3) (S) (4) ('^) (^) (7) (8) (9). 
This has been confirmed in our experience. 

In 1922 Lehndorff and Leiner (10) described under the term “eryth¬ 
ema annulare rheumaticum” an eruption that is unquestionably com¬ 
pletely specific for rheumatic fever. It is caused only by rheumatic 
fever. It is a circinate or gyrate macular erythematous eruption. 
This eruption is seemingly the same as that described by Bright {11) 

* Prom til** Klmiiinntle Fever Unit, U. S. Nnvnl Hospitnl, Corona. Calif. 
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ill 1831 as “roseola annulata” associated with chorea. It was also 
described by Rayer (12) in 1835. CJheadle (13) includes an illustra¬ 
tion showing a circinate eruption in a patient with rheumatic nodules. 
He refers to the erythematous skin eruptions of rheumatic fever as 
“erythema exudativum.” Under this heading he mentions erythema 
papulatum, erythema marginatum and erythema nodosum. Garrod 
(H) and Barlow and Warner (15) are also prominent among the early 
authors describing this annular eruption. 

Keil (16) makes a classification of a simple papular form (erythema 
papulatum rheumaticum) and ringed fonns, under which he includes 
as subgroups, erythema marginatum rheumaticum (with elevated 
borders) and erythema annulare rheumaticum of Lehndorff and Leiner 
(the nonelevated annular and gyrate form). While he states that the 
raised ring form as it involutes goes through a nonelevated stage, he 
feels that the two conditions are different. This seems somewhat 
artificial, but at is true that the flat type seldom becomes elevated at 
any time. 

In our experience, by far the most common lesion encountered has 
been the Lehndorff and Leiner type. This eruption is so character¬ 
istic that a diagnosis of rheumatic fever can undoubtedly be made by 
its presence alone. Since this eruption may be the only lesion, or the 
deciding factor in an otherwise questionable case, it is important that 
it should be recognized. It is most common on the trunk, less prom¬ 
inent on the upper arms and legs. It is never seen on the face. The 
lesions consist of rather bright pink circinate and gyrate eruptions, 
visible but not palpable. The lesions first appear, or become more 
prominent after the subject has stood a few minutes with the skin 
bare. The rings are usually 1 or 2 cm. in diameter, but may become as 
large as 3 inches in diameter. They come and go with remarkable 
speed in the same manner as urticaria; the pattern changes from hour 
to hour. The eruption often completely disappeai's and reappears 
from day to day. 

The demarcation of the lesions varies. In the bright florid cases, 
the lesions are sharply outlined and appear to occur right on the sur¬ 
face of the skin. In less pronounced cases they are vaguely outlined 
and gradually fade into a bluish, cyanotic netw’ork that seems to lie a 
little deeper beneath the surface. This condition merges into one 
indistinguishable from an increased mottling of the skin. It is only 
because we have followed several individuals through this last stage 
that we believe this mottling is significant. It seems to be a variation 
of the true erythema annulare. When the lesions are small and solid, 
they produce a morbilliform appearance. This is not uncommon. 
The great majority of the macular annular lesions remain macular at 
all times. We have seen one or two transitions into the elevated ringed 
form. Usually, however, the elevated form is raised from the begin- 
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ning. The border is smooth, not at all scaly, and is a continuous 
lesion rather than a group of papules. Except for the raised border, 
the lesions are identical in appearance with the nonelevated form. 
At times the edges of the elevated form become urticarial and then the 
lesions take on such a resemblance to an annular urticaria that a dis¬ 
tinction may be difficult indeed. This is further complicated by the 
fact that the rheumatic lesions come and go in the same fleeting manner 
as urticaria. It is also made difiicult by the fact that urticaria is 
occasionally caused, according to many authors, by rheumatic fever 
itself. 

It has been our impression that much more urticaria has been pres¬ 
ent in our rheumatic fever population than would be expected in an 
average hospital population. It has been impossible to determine the 
exact cause of the urticaria in most of our cases. It is, in our opinion, 
reasonable to believe that some of these cases have been either direct 
manifestations of rheumatic fever or an indirect effect, the patient 
being more susceptible to urticaria from the ordinary causes because 
of the well-known vascular instability associated with rheumatic fever. 

The other distinctive type of lesion we have seen has consisted of 
large elevated, slightly edematous, doughy plaques usually appearing 
early in the course of the disease. Often they are located over affected 
joints. Large lesions may have a somewhat erysipelas-like appear¬ 
ance. In contrast to the erythema annulare lesions, they respond to 
salicylates in a manner similar to the arthritic manifestations. As a 
variation of this type, we have seen some patients with lesions from 

2 to 3 cm. in diameter scattered over the extremities and sometimes 
the trunk. These lesions may have a certain resemblance to erythema 
multiforme, and over the shins, if quite indurated, they resemble 
erythema nodosum. This type of eruption, although undoubtedly 
caused directly by rheumatic fever, can also be produced by drugs. 
For this reason, it is not as completely distinctive of rheumatic fever 
as erjrthema annulare rheumaticum. We believe it is this type of rheu¬ 
matic fever lesion that has been described as erythema multifonne 
and erythema nodosum due to rheumatic fever. 

There have been few pathologic reports on erythema annulare. 
Carol and van Krieken { 17 ) described a polymorphonuclear inflam¬ 
matory infiltrate about dilated vessels in the upper cutis. Keil’s { 16 ) 
findings were much the same. He found the same type of infiltrate, 
with some tendency to palisade arrangement and some edema of the 
blood vessels. We obtained a biopsy in a florid case with rings about 

3 inches in diameter. The skin was completely normal. This does not 
seem unreasonable, as the condition changes so rapidly that one might 
expect to find little in the nature of inflammation other than dilated 
blood vessels which might contract on fixation. 
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Aside from its diagnostic value, the principal significance of ery¬ 
thema annulare is that it is considered by many observers to be associ¬ 
ated not merely with rheumatic fever, but with cardiac damage from 
rheumatic fever. Such strong statements have appeared as “always 
associated with cardiac rheumatism” (Sheldon (f5)), “only appears 
following endocardial involvement” (Abt (19)), “the experienced 
clinician knows that the fatal end is inevitable” (Leichtentritt (20)), 
“pathognomonic for rheumatic endocarditis” (Lehndorff (21) (22)), 
and “one who can recognize the eruption can diagnose the presence 
of rheumatic heart disease on the mere appearance of the cutaneous 
lesions” (Urbach and Bleier (2S)). 

Others take a considerably less serious view. Wallgren (24) cites 
many cases in which the outcome was favorable and states that “ery¬ 
thema annulare rheumaticum should not be looked upon in every case 
as a prognostically unfavorable sign even when cardiac changes are 
detectable. Nor in our opinion can it be regarded as a pathognomonic 
sign of endocarditis.” Somewhat similar views are held by Perry (25) 
and Schlesinger (26 ). This is also our view. 


Tabi^ 1.— Cardiac status of patients having erythema annulare rheumaticum 


Status 

Number 
of fiattcnts 

Remarks 

Heart normal at all times... 

0 

More than one attack of rheumatic fever—5 patients. 
Duration of attack in remaining four, 8, 16, 26, and 
60 weeks. 

Qaestionable damage (Csint local- 
ixed systolic apical murmur). 

10 

Now quiescimt (no further damage likely at present In 
4 cases). Active in 6; duration present attack 44 to 
64 weeks in 5 of these. 

Definite temporary damage. 

3 

All quiescent now. No further damage likely at 
present. 

Definite cardtec damage. 

13 

1 

1 

First attack—3 patients. Had had previous attacks— 
10 patients. 


As will be seen from table 1, many persons with this eruption in 
our series showed no evidence of cardiac damage although their rheu¬ 
matic fever has been of sufficiently long duration to give ample op¬ 
portunity for cardiac damage to become apparent. This series may 
be somewhat weighted by the fact that our patients are older than 
those in most published series. In at least 50 percent of the cases 
this eruption appears somewhat later than the joint symptoms. It 
often acts as an isolated phenomenon, and its course is unrelated to 
other manifestations of the disease. It appears and disappears with¬ 
out regard for the other findings. It may persist for long periods as 
the only symptom in an otherwise quiescent case. It was completely 
uninfluenced by salicylate therapy in 19 of the 20 cases in which we 
have sufficient data. It therefore poses a difficult problem in evaluation 
and management. Our opinion is that it should be given the impor¬ 
tance of any other single manifestation of rheumatic fever. A patient 
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presenting it as the only sign of activity of the disease should be man¬ 
aged in the same manner as an individual who has some other isolated 
sign such as a persistently elevated sedimentation rate. 

SUBCUTANEOUS NODULES 

Subcutaneous nodules of fibrous to bony hardness, attached to the 
tendons, ligaments, and fascia have long been recognized as a lesion 
of rheumatic fever. They are not completely specific for this disease, 
similar nodules being seen in other conditions, particularly syi)hilis 
(^), yaws, rheumatoid arthritis, and possibly in other conditions. 
Our experience with these nodules agrees with the generally aceeptecl 
statements in the literature. They are most common about the elbow, 
then about the knee, and thereafter are scattered about the otlier 
joints. Most of our patients have had from 1 to 3 nodules, with occa¬ 
sional patients having showers of from 30 to 40 lesions. The nodule< 
were raisin to almond sized and doughy, fibrous or nearly bony in 
consistency. Most of the individual nodules run a course of a few 
weeks, but in agreement with statements by Findlay {28)^ we have 
seen patients who insisted the same nodule had been present continu¬ 
ously for a year or more. 

Our figures on incidence, 46 cases in 835 patients, or 5^ percent, 
are lower than usually reported (Still (29) 27V^ percent, Findlay 1*' 
percent, Ingerman and Wilson (30) 11 percent, Keil {31) 14 percent i. 
but may be a reflection of Findlay’s opinion that they are less common 
in adults. The important point is the prognostic implication of the 
nodules. It is agreed by most authorities that they indicate a severe 
type of infection with likelihood of cardiac involvement. Findlay 
states that all children with nodules have cardiac damage at the same 
time. Schlesinger reports 40 percent mortality in 90 patients with 
nodules, followed for from 5 to 10 years. 

In our patients, 25 ( 54 percent) showed definite cardiac damage, 
and 4 others temporary damage. Salicylates had little effect. Nodule^ 
often appeared while the patient was receiving a full dosage of sali¬ 
cylates. In 13 cases the nodules appeared with the onset of the acute 
symptoms and in 25 they appeared later but during the active stage 
of the disease. Occasionally they occurred when all other evidence 
of activity had disappeared. Those patients we have seen with numer¬ 
ous nodules uniformly had severe rheumatic fever with a poor ultimate 
outlook. 

Purpura occurs not uncommonly, most often at the acute onset of 
the attack, most often on the lower legs and ankles. Occasionally 
it occurs when the patient first becomes ambulatory after an attack. 
The bleeding and clotting times are normal and the tourniquet test 
tisually positive, indicating the purpura is due to changes in vascular 
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permeability. It is not responsive to salieylates. We do not attribute 
any particular prognostic significance to its occurrence. 

CONCLUSIONS 

1. Erythema nodosum and erythema multiforme are not specific 
lesions of rheumatic fever. 

2* Erythema annulare rheumaticum, certain other erythematous 
skin eruptions, subcutaneous nodules, and purpura are specific lesions 
of rheumatic fever. 

3. Erythema annulare rheumaticum is not invariably associated 
with valvular heart disease and does not imply a bad prognosis. 

4. It is uncertain whether urticaria is caused specifically by rheu¬ 
matic fever. 

BEFERENCES 

1- Keh^ H. : Relation of erythema nodosum and rheumatic fever; critical sur¬ 
vey. Ann. Int. Med. 10:1680-1707, May 1937. 

2. GirsissAZ, E.: I/Erytheme noueux. Lausanne Thesis, 1921. 

3. Gosse, a. H. : Erythema nodosum; analysis of 100 cases. Practitioner 91: 

240-252, April 1913. 

4. Kundratitz, K. : Etiology of erythema nodosum. Jahrb. f. Kinderh. 113: 

153-183, July 1926. 

5- Poi-LAK, R.: Erythema nodosum und Tuberkulose. Wien. kiln. Wchnschr. 25: 
1223-1225, 1912. 

6i. Pees, E. : Etiology of erythema nodosum. Schweiz, med. Wchnschr. 56: 
682-685, July 17, 1926. 

7. Kuhn, P. : t)ber erythema nodosum. Arch. f. Kinderh. 36: 195-223, 1903. 

8. Landau, A.: Erythema nodosum und rheumatische Affektlonen. Acta 

Paediat. 6: 402-413, 1927. 

9. Keh.. H. ; Erythema multiforme exsudativum (Hebra) ; clinical entity asso¬ 

ciated with systemic features-‘ Ann. Int. Med. 14 : 449-494, September 
1940. 

10. Lehndobff, H., and Leiner, C. : Eruption with endocarditis. Ztschr. f. Kin¬ 

derh. 32: 46-53, March 1922. 

11. Bbioht, R.: Reports of Medical Cases. Vol. 2. Longman, Rees, Orme, Brown 

and Green, London, 1831. pp. 468-509. 

12. Rater, P. F. O. : Traite Theoretique et Pratique des Maladies de la Peau. 

2d edition. J. B. Balli^re et fils, Paris, 1835. 

13. Cheadle, W. B. : The Various Manifestations of the Rheumatic State as 

ESxemplified in Childhood and Early Life. Smith, Elder & Co., London, 
1889. 

14- Garbod, a. E. : On the nature of the connection between erythenmta and 
lesions of the joints. Lancet 1:1411, 1941. 

15. Barlow, T., and Warner, F. : On subcutaneous nodules connected with 
fibrous structures occurring in children, the subjects of rheumatism and 
chorea. Tr. Seventh Intemat. Congr. Med. 4: 116, 1881. 

16u KnL, H.: Rheumatic erythemas; critical survey. Ann. Int. Med. 11: 2223- 
2272,'June 1938. 

17. Carol, W. L. L., and van Kbieken, J. A.: Zur Hlstopathologie des Erythema 
annulare von Lehndorff und Leiner. Acta Pae<llat. 17: 372-376, 1935. 


Digitized by (^oogie 


Original from 

UNfVERSITY OF CALIFORNIA 




Digitized by 


366 NAVAL MEDICAL BULLETIN [VOL. W, NO. 3 

18. Sheldon, W. : Rheumatism, in Thursfield, H., and Patterson, D. : Diseases 

of Children. 1st edition edited by Oarrod, A. E.; Batten, F. E.; and 
Thursfield, H. William Wood & Company, Baltimore, 1034. 

19. Art, A. F.: Erythema annulare rheumaticum. Am. J. M. Sc. 190: 824-833. 

December 1935. 

20. Leichtentbitt, B. : Die rheumatische Infektion Im Kindesalter. Ergebn. d- 

inn. Med. u. Klnderh. 37:1-99,1930. 

21. Lbhndobff, H. : Das Erythema annulare rheumaticum. Wien. med. Wchn- 

schr. 80:1449, November 1, 1930. 

22. Idem: Erythema annulare rheumaticum (Lehndorff-Leiner), in von 

Pfaundler, M., and Schix^ssmann, A., editors: Handbuch der Kinder- 
heilkunde. 4th edition. F. C. W. Vogel, Leipzig, 1935. p. 584. 

23. Urbach, E., and Blbier, A.: Erythema annulare rheumaticum (Lehndorfi’ 

Leiner) ; report of case. Arch. Derm. & Syph. 41: 515-520, March 1940. 

24. Waixoren, a. : Studies on erythema annulare rheumaticum. Acta. Paediat 

17: 447-^68, 1935. 

25. Perry, C. B. : Erythema marginatum (rheumaticum). Arch. Dis. Childhood 

12: 233-238, August 1937. 

26. ScHLEsiNOER, B. : Public health aspect of heart disease in childhood (Milroy 

lecture). I.iancet 1: 593, March 12, 1938; 649, March 19, 1938. 

27. Hopkins, H. H. : Subcutaneous nodules of Juxta-articular type: Bull. Johns 

Hopkins Hosp. 49: 5-16, July 1931. 

28. Findlay, L. : The Rheumatic Infection in Childhood. Edward Arnold & 

Company, London, 1931. 

29. Still, G. F. : Common Disorders and Diseases of Childhood. 6th edition. 

Oxford University Press, 1927. 

30. Inoerman, E., and Wilson, M. G. : Rheumatism; its manifestations in child¬ 

hood today; tonsillectomy in its relation to recurrence of rheumatism. 
J. A. M. A. 82: 759-764, March 8, 1924. 

31. Keil, H. : Rheumatic subcutaneous nodules and simulating lesions. Medicine 

17: 261-380, September 1938. 




TREATMENT OF DISABUNG BACKACHE 

The evaluation of the various personal and structural factors 
constituting a disabling backache provides the basis for treat¬ 
ment. There is certainly nothing to be gained by “claiming” the 
patient for orthopedics or for psychiatry. Patients resix>nd well, 
on the other hand, to a focus of Interest on the actual disability 
and the physiotherapists have shown an excellent capacity for acting 
as therapeutic agents for the team of consultants. Increas¬ 
ing coor)eration between orthopedists and psychiatrists may help 
to give bone and muscle to the aspiration of modern physicians 
to think in terms of the organism which means the pathology and 
the treatment of the living person in action.—Fox, H. M.: Treat¬ 
ment of s(»ldiers complaining of backache. J. Nerv. & Ment. Dls- 
102: 154-164, August 1045. 
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In rheumatic conditions any flare-up of symptoms or signs, no 
matter how mild, indicating activity of the condition must be regarded 
as a recurrence. The usual triad of fever, arthritis, and myocarditis 
is most significant of activit}', but chorea, erythema annulare, or 
other symptoms may occur alone. 

It seems important to distinguish the major and minor types of 
recurrence, as they may be so entirely different, not only in degree, 
but in importance. For clarity these may be called acute and subacute. 

1. Acute recurrence usually follows a streptococcal infection, is vio¬ 
lent in nature, and may be just as severe as the original attack. 
There are fever and arthritis and evidence of myocarditis. Tachy¬ 
cardia, changes in heart sounds, or electrocardiographic abnormal¬ 
ities are found. 

2. Subacute recurrence may be very mild and may easily be over¬ 
looked. It usually consists of arthralgia or evidence of synovitis, 
transient fever, with malaise or skin lesions, temporary auriculoven- 
tricular conduction delay, or T-wave changes. The sedimentation 
rate may not be accelerated. 

The rate of recurrences in men inducted into the Navy is not avail¬ 
able at present. Sampling of several hundred men with rheumatic 
fever under observation reveals that a fair percentage had the disease 
one or more times prior to induction. This means that their first 
attack while in the Navy was a recurrence, and nearly all of these 
episodes were acute. During their subsequent convalescence, how¬ 
ever, even though many of those men had recurrences, the recur¬ 
rences were all of the subacute type. It has further been noted that 
among those men who have been returned to duty, and who subse¬ 
quently had to seek medical attention because of their rheumatic synq)- 

‘ From the Rhenmatlc Fever Unit, U. S. Naval Hospital, Corona, Calif. 
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toms, practically none had acute flai*e-ups. Actually only 4 out of 
100 were acutely ill, 83 complained of joint pains, and the remainder 
had some subjective cardiac complaint. 

Whether postrheumatic arthralgia and synovitis, which usually 
appear after extensive increase in activity of the affected joint, repre¬ 
sent an actual recurrence may be doubtful, but rheumatic pains of any 
type when found in the rheiunatic patient represent a departure from 
the normal, and hence imply activity of the condition and therefore 
“recurrence.” Such subacute recurrences are very frequent. 

The type and severity of a recurrence is a direct index of the activity 
of the rheumatic state. It determines the course and prognosis of the 
individual’s disease by revealing his sensitivity to the causative agent. 
A monocyclic attack, if there is no residual infection, may never 
recur, but polycyclic attacks, whether acute or subacute, are increas¬ 
ingly likely to continue the more they recur. 

Evidence of cardiac valvular damage may appear in the course of 
time, irrespective of the number of recurrences, and many patients 
with no sign of activity in the condition develop valvular heart mur¬ 
murs. Patients with arthritic complaints are less likely to develop 
valvulitis, but the more closely and the longer rheumatic subjects are 
watched, the more valvulitis is found. 

The treatment of recurrences in no way differs from the treatment 
of the primary attack. Salicylates seem to be of benefit only if 
joints are really hot and swollen. They do not seem to relieve simple 
arthralgia. The matter of bed rest in recurrences is a moot point, but 
in general it is only necessary to keep a patient in bed as long as signs 
of activity are present or as long as he feels sick enough to warrant 
it. If total rest were demanded of every man who has joint pains, 
many would have to spend the rest of their lives in bed. Methyl 
salicylate rubs give great comfort and should not be overlooked. 

The prevention of recurrences is by its very nature such an integral 
part of our conception of the etiology of the rheumatic state that the 
one cannot be considered apart from the other. However, simple 
hygiene, dust control, and avoidance of chilling, fatigue, and exposure 
to respiratory infection must all be employed. 

The role of the hemolytic streptococcus in the development of the 
allergic state responsible for the rheumatic syndrome will be consid¬ 
ered elsewhere. Suffice it to say here that acute recurrence bear 
the same relationship to the streptococcus. It is quite evident that 
minor respiratory infections, overexertion, and chilling play some 
part in reactivating the dormant process, but often no factor can be 
found to account for subacute recurrences. Severe fulminating recur¬ 
rences, however, are much more likely to occur in the wake of virulent 
streptococcal infection than in the wake of a minor episode. 
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STUDIES ON THE PRIMARY ISOLATION 
OF INFLUENZA VIRUSES 

THE PERSONNEL * 
of 

U. S. Navy Medical Research Unit No. 1 
University of California 
Berkeley, California 

Ill December 1948 Tliijfpen and Crowley (1) reported the firet suc- 
ce^ful isolation of epidemic influenza viims by the inoculation of un- 
ti-eated throat washings directly into the allantoic fluid of embryonated 
eggs.* Further work by Rickard, Thigpen and Crowley (^) has con¬ 
firmed the practicability and ease of this method. These findings are 
.significant in view of several earlier reports of unsuccessful attempts 
to isolate this virus in the extra-embryonic fluids of eggs {3) (4). In 
November and December 1943 a mild influenza epidemic was experi¬ 
enced on the West Coast, during which time throat washings were 
obtained from patients at a Naval hospital in the San Francisco area. 
It is considered worth while to report the relative merits of several 
different methods used in this laboratory for the primary isolation 
of the virus in fertile eggs. 


* PROCEDURE 

Throat-washing samples were taken from 13 patients who had been 
admitted to the hospital with a diagnosis of influenza or catarrhal 
fever, acute. Each patient gargled two 15-cc. portions of nutrient 
broth (diluted 1:3 in saline solution), which were then combined in a 
sterile lusteroid tube and stored in a dry-ice chest until laboratory tests 
could be started. Daily garglings were taken on one of the patients 
for 5 consecutive days to obtain information regarding the duration 

*Tbe reBearch staff of the Unit consists of; Captain A. P. Krueger (MC), medical ofQccT 
ill command; Commander L. E. Rosenberg; H(S) ; Lieutenant Commanders H. W. HiKulioff 
(MCK A. H. Jacobs (MC). O. J. Golub H(S), J. R. Mathews H(S>, and H. M. S. Watkins 
HiS): Li(*utenants J. A. Reyniers 11(8), A. J. Glazko H(S), M. D. Thaxter H(S), W. U. 
Lt'lf H(S), and O. B. Saviers H(S) ; Lieutenants, Junior grade, W. L. Axelrod H(S), I. L. 
Sbechroeister H(S), and W. D. Won H(S) ; Chief Pharmacist A. I. Teplow H(S) ; and 
Phamiacifit’s Mate, first class, H. R. Burkhead (V-fi). all of the U. S. Naval Reserve. 

* After this paper was written, an article (Eaton, M. D.; Corey, M.; van Herlck. W.; 
and Meiklejohn. G. : Comparison of various methods of demonstrating liifiueir/n virus in 
throat washings. Proc. Soc. Exper. Biol. A Med. 58: 6 9. January 19451 nppearcMl, com¬ 
paring ferrets, hamsters and chick embryos for primary iNolntion of the viru.s. 
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of the period during which the virus could be isolated after the onset of 
fever. Blood samples were taken from all patients on the first visit, 
and whenever possible a convalescent sample was also obtained two 
weeks later. 

Throat washings were tested by four methods: (a) High-speed cen¬ 
trifugation and adsorption (4 samples only); (b) adsorption and 
zephiran treatment; (c) direct allantoic inoculation; and (d) Gradocol 
membrane filtration. 

High-speed centrifugation amd red hlood cell adsorption .—^Aliquots 
of each gargling were centrifuged for 30 minutes at 12,000 revolutions 
per minute in a high-speed centrifuge. The supernatant from each 
tube was carefully removed with a syringe and mixed with a suspen¬ 
sion of type O human red blood cells to give a final concentration of 
1 percent of cells. This mixture was allowed to stand at room temper¬ 
ature for about 5 minutes and was then centrifuged at 5,000 revolutions 
per minute for 5 minutes. The red blood cell sediment was resus¬ 
pended in 1 cc. of sterile saline solution, and 0.1 cc. was inoculated 
amniotically into from 6 to 8 embryos. 

Red blood cell adsorption and zephiran treatment —A concentrated 
suspension of red blood cells was added directly to aliquots of un¬ 
treated garglings, giving a final red cell concentration of 1 percent. 
Adsorption was permitted to take place for from 8 to 10 minutes at 
room temperature. Zephiran was then added to a final concentration 
of 1:20,0(X). Twenty-five minutes after adding the zephiran, the mix¬ 
ture was centrifuged for 5 minutes at 5,000 revolutions per minute. 
The sediment was resuspended in 1 cc. of sterile saline solution, and 
0.1 cc. of the suspension was inoculated by the amniotic route into 
from 6 to 8 eggs. 

Direct allantoic inoculation (7).—^Two-tenths-cc. quantities of each 
gargling were inoculated without preliminary treatment into the 
allantoic sac of from 6 to 8 embryos. 

Gradocol membrane filtration .—Aliquots of each gargling were 
filtered through Gradocol membranes of pore size 750 millimicrons, 
and 0.1 cc. of each filtrate was inoculated into the amniotic sac of from 
6 to 8 eggs. 

Inoculation .—^White leghorn eggs were incubated at 37.5® C. and 
candled for fertility after 10 or 11 days. Inoculations were usually 
made when the embryos were 13 days old, although 11- and 12-day-old 
embryos were used on occasion. Both amniotic and allantoic routes 
were used for inoculation, as previously stated. All inoculated eggs 
were incubated at 30° C. for 48 hours. 

1. Amniotic route (- 5 ). —The locations of the embryo and air sac 
were indicated by pencil on the egg shell at the time of candling. After 
swabbing the shell with 5-percent lysol, a needle puncture was made 
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over the air sac, and a V was cut with a carborundum disk over the 
embryo. The embryo was dropped by suction from the air sac, and 
a square area of shell was cut out. The inoculation was made with a 
1-cc. syringe and a 23-gage needle, following which a wall of sterile 
valspar was built around the edges of the opening, which was then 
sealed with a sterile square of glass. 

2. Allantoic inoculation.—A small area over the air sac and a sec¬ 
ond area, just beneath the line indicating the air sac and opposite the 
embryo, were swabbed as before. A hole was made in the air sac, and 
another cut with the carborundum disk through the shell on the side, 
taking care not to injure the shell membrane. Inoculation was per¬ 
formed by inserting the needle through the latter hole, puncturing the 
shell membrane, and penetrating a short distance into the allantoic 
sac. The two holes were then sealed with sterile paraffin and the eggs 
placed in the incubator. 

YiruH 'passage through eggs .—After incubation for the routine 48 
hours at 36° C., the allantoic fluids were tested for hemagglutinins by 
the addition of 0.5 cc. of fluid to 0.5 cc. saline solution (tf), following 
which 0.1 cc. of a 0.75-percent human type O red blood cell suspension 
was added and the tubes were shaken gently. Observations for agglu¬ 
tination were made on the mixtures after they had stood for several 
hours at room temperature, or overnight in the refrigerator, and the 
results were recorded as positive or negative according to the pattern 
of the cells in the bottom of the tubes (7). No fluids were considered 
to be positive unless a 3-plus or 4-plus agglutination was obtained. 
Controls, which showed good negative settling in almost all cases, 
never gave more than a 1-plus reading. 

The embryonic tracheae were dissected out and pooled. If the 
allantoic fluid was negative by this hemagglutination test, the tracheae 
of the embryos were ground with sterile alundum, diluted to 10 percent 
by weight in nutrient broth, and reinoculated into additional embryos. 
This process of testing the allantoic fluid and passing the ground 
tracheae was continued for as many as five passages before a sample 
was considered negative. All isolated viruses were tested against the 
patients’ homologous sera as well as with rabbit A and B antisera. 

RESULTS 

The results on the isolation of virus from throat washings (TW) by 
various methods are presented in table 1. Virus was recovered from 
TW No. 13 by all four methods on the first passage. Virus was also 
obtained from No. 12 on the first or second passage by all methods 
except (a). Method (b) yielded virus from TW No. 14 on the third 
passage, whereas the other two methods did not detect it. In addition, 
this table shows the recovery of virus from TW Numbers 17,18D, 18E, 
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20, 21 and 22 by methods (b) or (c) or both, but the hemagglutinin 
titer was not maintained on further passage. Of the five consecutive 
daily garglings taken from patient No. 18, a weak strain was isolated 
and lost from the last two only, at which time the patient’s temperature 
was normal. 


Tablk 1. —Isolation of virus from throat trashings hy various methods 
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X Indicates no test. 

— Indicates no positives in 5 passages. 

^Indicates that hemagglutinins appeared in the passage indicated, but vims could not be recovered in 
subsequent passages. 

Numbers in body of table refer to the number of the first positive passage. 


Table 2. —Inhibition of red blood cell agglutination by various antisera against 

the isolated viruses 
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•Indicates that no te.st was made. 


The figures in the body of the table indicate the fold-incrcjisc in the agglutination inhibition tilers over 
those obtained in the controls. 

Table 2 shows the results of testing the isolated viruses against the 
homologous sera, PR8 (A) rabbit antisera, and Lee (B) rabbit an¬ 
tisera. Against the isolated virus, the homologous convalescent sera 
showed significant inhibiting qualities. Less prominent inhibition was 
also apparent with the PR8 antisera. The B antisera showed insig¬ 
nificant or no inhibition in all eight tests. 

Table 3 shows the results of inhibition tests with known viruses 
on available sera from the acute stages, and from convalescent sera 
obtained 14 days following the illness. These inhibition tests clearly 
show that an A virus was responsible for the epidemic, and that this 
virus was more closely related immunologically to the WS strain than 
to the PR8 strain. The strongest antibody titer was produced by pa¬ 
tient No. 13, from whom the virus with the highest titer was isolated. 
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Table 8. —Inhibition of virmen by patients* cofwulescent sera 


Pulent’s aemm 
No. 

Virus tested 

Patient's serum 
No. 

Virus tested 

PR8 (A) 

W8 (A) 

Lee (B) 

PB8 (A) 

WS (A) 

Lee (B) 

12. 

0 

0 

0 

20 . 

0 

2 

0 

13. 

2 

8 

0 

21. 

2 

2 

0 

17. 

4 

4 

0 






Fiinires in tbe body of the table indicate the fold-increase in the agglatination inhibition titers of the oon- 
valesoent sera over those obtained with the acute sera. 


Oil tlie other hand, a virus was readily isolated from patient No. 12, 
but no significant antibody titer could be demonstrated. 

COMMENT 

It is apparent from the results of these studies that red blood 
cell adsorption and zephiran treatment was the most sensitive of the 
four. Direct allantoic inoculation was slightly less sensitive, failing 
to detect two weak strains which were recovered by the adsorption- 
zephiran method. Gradocol filtration, although showing virus re¬ 
covery from the two most strongly positive washings, did not seem 
to be sufSciently sensitive to detect the presence of virus in other sam¬ 
ples proved positive by the above two methods. This may have been 
due to loss of virus in the filtration process. High-speed centrifuga¬ 
tion with red blood cell adsorption showed some promise for the iso¬ 
lation of virus, but this procedure was more difficult than the others. 

The method of choice for the testing of large numbers of washings 
appears to be direct allantoic inoculation. It was surprising to note 
the almost complete absence of contamination in embryos so inocu¬ 
lated. The technic is simple, and no preliminary purification of the 
inoculum is required. A combination of this method with the red 
blood cell adsorption and zephiran method might perhaps yield even 
better results. 

SUMMARY 

1. Tests of four methods for the primary isolation of influenza 
virus from throat washings taken during an epidemic showed that 
adsorption on red blood cells and treatment with zephiran yielded the 
highest number of positive results. 

2. The method of direct allantoic inoculation was found to be the 
most practicable from the standpoint of simplicity and ranked next 
to the red blood cell adsorption and zephiran treatment in efficiency 
of virus recovery. 

3. Direct isolation of the virus, and virus-inhibition tests of patients’ 
sera, identified the epidemic as due to an “A” strain, immunologically 
similar to WS. 
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STREPTOMYCIN AND TUBERCULOSIS 

The results reiK>rted in this paper clearly show that streptomycin 
exert.s a marked suppressive effect on experimental pulmonary tuber¬ 
culosis of the mouse. That the infection is not completely suppressed 
is shown by the presence of microscopic lesions containing tubercle 
bacilli. However the Infecting dose of tubercle bacilli was large and 
the period of treatment relatively short. Furthermore since strep¬ 
tomycin Is rapidly excreted from the body it is possible that, with 
the limited number of daily injections used, contact between the 
antibiotic and the tubercle bacilli in the tissues occurred for only a 
portion of each 24-hour period. Smaller amounts of streptomycin, 
especially if given more frequently, might be equally effective. 

In terms of units the amount of streptomycin used in the successful 
experiment was large, 120,000 units per kilo, but was apparently 
well within toxic limits since no deleterious effects were noted. 

These results with streptomycin further indicate that mice may 
be suitable animals to use when testing chemotherapeutic agents in 
vivo against human type tubercle bacilli. (The authors adminis¬ 
tered streptomycin subcutaneously.)— ^Youmans, G. P., and Mcv 
Orteb, j. C. : Streptomycin in experimental tuberculosis; its effect 
on tuberculous infections in mice produced by M. tuberculosis var. 
hominis. Am. Rev. Tuberc. 52 : 432-439, November 1946. 
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SEGREGATION OF NEW AND OLD RECRUITS 


EFFECT ON AN EPIDEMIC 
EPIDEMIOLOGY UNIT NO. 22 ‘ 

The addition of new susceptible recruits in small increments at 
frequent intervals to an infected population of older recruits in 
training stations has been considered one of the most important 
factors in producing a large sick rate at Naval training centers. This 
report concerns the effect on a streptococcal epidemic of a change 
in this system of training in one regimental area in a large Naval 
training center. 

During the summer and early fall of 1944, an epidemic of strep¬ 
tococcal disease reached unprecedented proportions at the Farragut 
Naval Training Station, Farragut, Idaho. Scarlet fever, tonsillitis, 
pharyngitis and catarrhal fever of streptococcal origin became ram¬ 
pant. This outbreak occurred while sulfadiazine prophylaxis was 
being given. It was characterized by very high illness rates for 
streptococcal infections, a high proportion of cases of scarlet fever, 
and a large percentage of sulfadiazine-resistant strains of Strep¬ 
tococcus pyogenes, beta type, group A. The resistance was shown 
clinically by the fact that the cases developed despite prophylaxis 
with as much as 2 gm. of sulfadiazine daily and by the fact that 
therapeutically the drug seemed ineffective against these strains. It 
was also shown in the streptococcal typing laboratory at the National 
Naval Medical Center that these strains were resistant to sulfa¬ 
diazine in vitro by Wilson’s method.’ 

The problem became so acute and interfered with training to 
such an extent that radical changes in the training program became 
necessary in order to cope with the problem. Prior to the change, 
recruits were formed in companies of approximately one hundred 


* Personnel of Bpidemiology Unit No. 22 during the period of this study were : Commanders 
iHinald C. Young (MC) U. S. N. R., Burtls B. Breese, Jr. (MC) U. S. N. R., Allison P. 
Krrington (MC) U. S. N. R.. and Walter Stoeffler (MC) U. S. N. R.; Ensigns Fred A. 
Ziielxke (HC) U. S. N.; Leroy V. Grussendorf H(S) U. S. N. R.; and Russell R. Harrison 
I HC> U. S. N.; CJhief Pharmacist Grove G. Wiley, U. 8. N.; Chief Pharmacist’s Mates 
F>lward L. Warmanen and Louis E. Wagshol, U. 8. N. R.; Pharmacist’s Mates, first class, 
William D. Harrison, Carl E. Johnson. Peter Packet, and Gene W. Johnson, U. 8. N. R. ; 
Pharmacist’s Mates, second class, Alfred H. Rodger, Fred W. Ellas, Jack Linder, and Samuel 
W. Pollock, Jr., U. 8. N. R.; and Pharmacist’s Mate, third class, Herbert Stevenson, 
U S. N. R. 

‘ Wilson, A. T.: Method for testing in vitro resists nee of group A hemolytic streptococci 
to sulfonamides. Proc. Soc. Exfier. Biol. & Med. 58: 130 133, February 19-45. 
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men at the Receiving Unit, and these companies were then sent in 
rotation to five recruit camps (A. B, C, D, and E) where they staye<i 
for a training period of from 5 to 12 weeks. As new companies 
were received, old companies were graduated, thus keeping input 
and output about equal and each camp with approximately the 
same number of recruits. Each camp berthed between 4,000 an<l 
5,000 men and was entirely self-suflScient. Relatively little contact 
occurred between men of different camps during their training 
period, although men from different camps mingled in some placo. 
notably the large hospital which took care of more seriously ill 
men from all camps. 

Although from a training standpoint this was an efficient method 
of handling recruits, it had certain disadvantages from an epidemio¬ 
logic standpoint. New, fresh recruits, with a large proportion of 
susceptibles, were being continuou.sly added to a population which 
was infected. Hence if an epidemic began, there was no possible way 
to prevent its spreading to these new susceptibles and continuing 
indefinitely. For almost 2 years a high incidence of streptococcal 
disease had prevailed at this activity, with the exception of a perio<l 
of several months when sulfadiazine prophylaxis had been effective 
in controlling infection. With the appearance of sulfonamide- 
resistant strains in large numbers, this method was no longer of value. 

It was the consensus of the medical groups concerned that the con¬ 
trol of the outbreak would, among other things, depend on protecting 
new recruits from the highly infected groups of old recruits. If 
this were done, it was maintained that the rate of infection would 
drop and the virulent strains of sulfonamide-resistant organisim 
would be eliminated. Such streptococcal infections as occurred would 
then be brought in with the new recruits, and not be due to infection 
“inherited” through contact with older recruits. 

It was, therefore, proposed that one camp be emptied of old re¬ 
cruits, the barracks cleaned thoroughly, and that all fresh recruit' 
be put into that camp until it was filled. These men should remain 
until graduation. Upon graduation the cleaning process would h' 
rept^ated and the camp again filled with new recruits who would haA> 
no contact with the previous recruits. This was to be done in all 
camps in rotation, so that as one was filled another would be enii> 
tying. 

In addition, recruits who developed streptococcal infections wen- 
to be put in special companies after returning from the sickbay, sc 
that there would be less opportunity, if they remained streptocoo al 
carriers, for them to infect the normal recruits. 

These proposals were put into effect first in Camp E (Camp Peter¬ 
son). Unfortunately, the closing of the Center for recruit training 
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did not permit the continuation of the program in the other recruit 
camps as planned, and so our observations were limited to Camp 
Peterson alone. 

RESUI.TS 

As this camp filled with new recruits, the illness picture changed 
radically. The incidence of streptococcal infections dropped sharply 
at first. However this state of affairs did not continue. Streptococcal 
infections gradually increased in frequency as the recruits neared 
the end of their training period. This is shown in graph 1. It will 
be noted that there was an initial rise in the frequency of these ad¬ 
missions, a low point, and then a gradually increasing rate which 
liecame very high toward the end of the training period. Similarly, 
catarrhal fever reached a peak early, dropped in frequency and then 
again increased toward the end of the training period. Actually the 
early peaks in so-called tonsillitis, pharyngitis, and catarrhal fever 
were probably due to virus infections; the late ones to actual strep¬ 
tococcal infection. Scarlet fever did not appear for 2 weeks and 
then rose to a maximum in the ninth and tenth weeks, disappearing 
completely for the last 3 weeks. 

The streptococcal infection rate can be estimated on the basis of the 
number of men admitted to the sickbay with positive throat cultures 
for Streptococcus pyogenes. This is shown in graph 2. The number 
of such admissions dropped off rapidly and then began to increase 
proportionately the longer the new recruits remained. The mean 
annual rate per one thousand for these admissions for the 3-month 
|)eriod from the time Camp E was filled in October 1944, until it was 
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Graph 2. Admission rates of patients with positive throat 
cultures for streptococcus pyogenes lajfore and after Camp 
Peterson was einptietl and refilled. 

emptied in February 1945, was seven hundred fifteen. Three other 
camps that were gradually emptying during November and December 
and had not been cleared had mean annual streptococcal infection 
rates of 1,363,1,715, and 1,446 respectively. 

It would thus apjjear that, although the streptococcal infections were 
not controlled, the incidence of these infections was lower than before 
the camp was cleared, and less than one-half the incidence in camp; 
not cleared. Furthermore scarlet fever incidence was greatly dimin¬ 
ished, both relatively and absolutely. The highest rate reached for 
this disea.se was approximately one-eighth of the greatest morbidity 
rate before the camp was cleared. 

Although the lowering of the streptococcal disease rates was the 
primary object of the change, it was of considerable importance to 
eliminate the higlily communicable, virulent, sulfadiazine-resistant 
types of streptococci present at this activity and responsible for the 
previous outbreak of streptococcal disease. Types 17 and 19 had 
been known to cause the majority of such illnesses on the Center for 
at least a year. When sulfadiazine resistance appeared in these types 
they were responsible for 90 percent of the streptococcal illness occur¬ 
ring despite sulfadiazine prophylaxis during September. 
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Table 1. —DUtribution of types of Streptococcus pyogenes in Camp Peterson 
before and after emptying and refilling camp 


Strains (types) 

Before camp was cleared 

After camp was cleared 

Number 

typed 

Percentage 
of total 

Number 

typed 

Percentage 
of total 

19. 

118 

51 

68 1 

41 

17..... 

92 

40 

6 

4 

24. 

0 

0 


29 

3 .. 

9 

4 

' 

4 

All others..... 

13 

5 

37 

22 

Totals... 

232 

100 

1C7 

100 


In table 1 a comparison is made of the types of group A Strepto¬ 
coccus pyogenes found in diseases before and after the clearing of the 
camp. From this table it will be seen that after the clearing of the 
camp, type 17 practically disappeared, and type 19 became less fre¬ 
quent, whereas type 24 made its first appearance, and the less common 
types became more frequent. Moreover the proportion of sulfadi¬ 
azine-resistant strains of streptococci was reduced by 65 percent (table 
2). This was largely due to a change in the distribution of types, but 
it will be noted that the proportion of sulfadiazine-resistant strains of 
type 19 was greatly diminished. 


Table 2. —In vitro sulfadiazine resistance of Streptoccus pyogenes by type before 
and after clearing of Camp Peterson 


Strains (type) 

Before camp was cleared 

After camp was cleared 

Number 

tested 

Resi.stant to 
■ 5 or more 

rag. (percent) 

Number ! 
tested 

Resistant to 

5 or more 
mg. (percent) 

3. 

2 

0 

5 

0 

17. 

24 

100 

2 

50 

19..... 

22 

91 

36 

47 

24 .. 

0 


36 

0 

AH others... 

1 

0 

34 

•29 

Totals..-. 

1 49 

1 

90 

i 

113 

25 


*Ali strains showing resistance could not be definitely typed. 


This change in the distribution of types was probably responsible 
for the great decrease in the occurrence of scarlet fever. Previous 
experience had shown that types 17, 19, and 3 had been very likely to 
cause scarlet fever. On the other hand, in 22 known infections with 
type 24 in the previous 10 months, only 1 scarlet fever case resulted. 
Similarly the uncommon types had been less likely to cause this 
disease. Furthermore there was some suggestion that the sulfona¬ 
mide-resistant strains of type 19 were more likely to give rise to scarlet 
fever than were the nonresistant strains with which we ha(| had expe¬ 
rience. Thus in our past experience, of 38 nonresistant strains of 
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type 19 isolated from patients, six (16 percent) were associated with 
scarlet fever; whereas in 220 sulfonamide-i-esistant type-19 strains, 58 
(26 percent) were found in patients with scarlet fever. (This differ¬ 
ence could, however, occur by chance 16 times in 100.) With 
a decrease in the proportion of these potent) erythrogenic, toxin¬ 
forming strains of streptococci, scarlet fever was diminished both 
absolutely and relatively. 

In conclusion, although the method of clearing a camp of old 
recruits before new ones were added did hot prevent an outbreak of 
streptococcal disease, it did reduce the incidence of scarlet fever and 
eliminated to a large extent the strains of sulfadiazine-resistant strep¬ 
tococci pre.sent in the camp before the change. It is probable that 
these “new” strains were brought in from outside the camp, and not, 
as had been the case previously, the result of infections contracted 
from the older “streptococcus seeded” recruit population. 

SUMMARY 

In an effort to control streptococcal infection at a large Naval 
training center, a system of introducing and training one entire regi¬ 
ment as a unit was substituted for the usual procedure of the con¬ 
tinuous influx and outgo of groups of recruits of company size. 

This method resulted in an immediate reduction in streptococcal 
illness, but as the training program continued an outbreak of strep¬ 
tococcal infection occurred. 

The rates reached in this outbreak were less than they had been 
prior to the introduction of this method of training, and less than 
one-half as high as in other camps where the method was not used. 

The absolute and relative incidence of scarlet fever was greatly 
decreased. 

The distribution of types of Streptococcus pyogenes was different 
from that prior to the change. 

There was a marked reduction in the number of sulfadiazine-resist¬ 
ant strains of Streptococcus pyogenes. 

The new strains of Streptococcus pyogenes were less potent in their 
ability to form erythrogenic toxin, thus accounting for the absolute 
and relative decrease in the occurrence of scarlet fever. 

It is probable that the outbreak of streptococcal infections was 
largely the result of strains introduced with the new recruits rather 
than contracted from the older recruits in other camps on the Center. 
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DEAFNESS DUE TO NOISES OF WARFARE 


JACOB A. WEISS 
Commander (MC) U. S. N. R. 

Estimates of the expected number of hearing loss casualties in World 
War II run as high as 150,000. Undoubtedly many cases will remain 
unrecorded. The author alone has seen nearly 100 cases of impaired 
hearing, which will be presented in detail in a subsequent publication. 
This article constitutes a preliminary report of 37 cases, with typical 
audiograms and an analysis of symptoms. 

Harmful noises in warfare are of two general types: (1) Sudden 
loud detonations, either single (as large caliber gunfii’e, bursting bombs 
or shells and explosions of mines or depth charges), or repeated, as in 
the firing of smaller caliber weapons, ranging from rifles up to 20-inm. 
guns; (2) prolonged intense noises in connection with aircraft, tanks, 
Diesel engines, radio operation, and so forth. Most of these causes 
were included in the cases of this series. 

Pathologic lesions in deafness due to noise have been observed in 
the cochlea; they vary from moderate changes in the sensory cells to 
complete atrophy of portions of the organ of Corti, with degeneration 
of the corresponding cells of the spiral ganglion and associated nerve 
fibers. Minor changes may involute; the more advanced lesions are 
irreversible. 

The harmful level of sound intensity is considered to begin between 
85 and 100 decibels for prolonged noises. Warfare noises are well 
above this level. Some aircraft noises measure up to 130 decibels. 


Summary of 3S canes of deafness due to acoustic trauma 


Symptoms and signs 

Number of 
Ciises 

Percent of 
total cases 

Deafness: 

Unilateral....... 

12 

21 

36.3 
63. 7 

BQateral______ 

Tinnitus: 

Slight.. -. 

15 

16 

44.7 

47.1 

Persistent_ ___ 

Totals______ 

.‘ti 

' 01 1 

Rupture of tympanic membrane.... 

Otitis media: 

Transient.. 

Persistent..... 


\:\ 

i :i8.2 

5 

o 

14.7 
.5 0 




Totals...7 20. G 
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Large-caliber gunfire may range up to 180 decibels. Characteristics 
of the sound, duration of exposure, and frequency of rest periods are 
some of the factors determining the amount of auditory trauma. 

The accompanying table gives the incidence of symptoms and signs 
in 33 cases of deafness caused by excessive sound. 

Four additional cases were observed. In three the hearing loss was 
due to prolonged exposure to the noise of Diesel engines and in one to 
years of radio operation. 

The accompanying figures show typical audiograms of patients ex¬ 
posed to traumatic levels of detonation and prolonged noises. Crosse^ 
indicate the right ear, circles the left. Percentage loss of hearing is 
calculated by the method adopted by the Council on Physical Therapy 
of the American Medical Association.* 
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•CCONDARY SMCCH TONKS 


Dto. loM WMtp. Voice Air L. 


. Bono L. 


1. The captain of a 5-inch gun crew, while firing in action, was knocked 
down by the blast of the detonation. Cotton plugs, loosely worn in the 
ears, fell out. The left ear discharged for the first 10 days, with per¬ 
sistent tinnitus. Examination 11 months after trauma revealed a 
normal appearing right ear drum and a scar of a healed perforation 
in the left drum. This graph shows the typical V notch which follows 
moderate trauma, with the greatest decline at 4,096 decibels. The 

patient is 22 years old. 


TREATMENT 

The management of blast injury of the ear is limited to the manage¬ 
ment of assfx’iated complications such as ruptured drum or otitis media. 
Beyond the uncertain degree of spontaneous recovery, very little return 
of hearing function may be effected. 

^Council on Physical Therapy: Tentative standard procedure for evaluatinjr 
of useful hearing loss in medicolegal cases. J. A. M. A. 119: 1108-1109, August 1, 194i, 
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The photograph illus¬ 
trates a method of attach¬ 
ing the “ear warden” (type 
V-51R) to the chain of the 
identification tag to insure 
et>nstant availability for 
immediate use as required 
in an emergency. Although 
the end of the war makes 
this suggestion l)elated, it is 
still applicable in peacetime 
operations or training pro¬ 
grams. The tab of the 
“warden” is pierced by a 
needle carrying a strong 
thread, which is then tied 
to the chain at a convenient 
level. In the illustration 
the “ear warden” is shown 
in protective position, prop¬ 
erly inserte<l in the left 
external auditory canal. 
The right side shows the 
plug when not in use. 



Prevention of tlie trauma must be fostered by instruction of service 
personnel in regard to protection of the ears and by the widespread 
distribution of ear defendei's. However, universal use of the ‘‘ear 
warden” was not always feasible under combat conditions. 

Objection to the use of the plugs on the basis of inability to hear 

678504*—46-5 
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2. This 44-year-old patient was exposed to a single round of fire from 
a 90-mm. gun located 10 feet to his right. He had pain in the right 
ear and discharge from both ears for 3 days thereafter. Hearing was 
completely lost in both ears, but returned on the left side after 2 
weeks. Tinnitus in both ears was slight and transient. Examination 
18 months after injury revealed two healed perforations in the right 
ear drum and a single atrophic scar in the left drum. 



3. This 33-year-old serviceman was knocked unconscious by the bursting 
of a “large-caliber shell, probably a 14-inch projectile.” His ears were 
not protected. There was no aural bleeding, and pain was mcKlerate. 
At examination 12 months later the tympanic membranes apiieared 
normal; however tinnitus has persisted in the left ear. This case 
illustrates severe detonation deafness without rupture of the drums. 
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4. This patient, 37 years of age, had a history of duty in a Diesel engine 
room on a patrol craft for 8 hours daily, 24 days per month for 14 
months preceding examination. Difficulty in hearing had been noted 
for 7 months. At infre<iuent intervals he had used the Mine Safety 
Appliance tjT)e of ear defender. The tympanic membranes were nor¬ 
mal. This graph indicates hearing loss due to prolonged exposures 
to noise above the hazard level. 



Oto.lMWIilip.Volc* Air I-R._Bofiil_It. 


5. This 27-year-old patient noted impaired hearing and tinnitus in the 
right ear following practice firing of a Colt .4r)-calii)er pistol in an 
indoor range with no prote<*tion for his ears. Examination was made 
5 days after trauma. The ear drums appeared to be normal. This 
tyi)e of moderate impairment is only temporary in many cases. 
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6. G. F. K., 30 years old, had been a radio oiH^rator for 13 years. The left 
ear i*egiilaiiy was useil to receive, although the receiver was not worn 
tightly against the auricle. The usual signal was about 5,79:i d. v. and 
from SO to 100 decibels in intensity. “Blasting effects” from very 
strong signals were freiiuently suffered. A high-pitched tinnitus was 
present in the left ear. The drums appeared n<»rmal. The graph 
shows the eff€H*t on hejiring of cnuitinued acoustic trauma. 


commands and signals is not valid, as a trial will demonstrate that 
the loud-spoken voice actually is heard better in a noisy environment 
when the “ear warden” is in place than when the ears are unguarded. 
This is due to the fact that the plug ejiminates excessive extraneou- 
noises. 

SUMMARY 

Thirty-seven cases of deafness due to acoustic trauma are presented, 
with six representative audiograms and a tabulation of findings. 

The importance of prevention of acoustic trauma, by use of the “ear 
warden,” is emphasized. 
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AUDITORY IMPAIRMENT CAUSED BY DRUGS ‘ 


JOHN C. HOWARD, JR. 

Lieutenant Commander (MC) U. S. N. R. 

The auditory mechanism is the most sensitive to the action of drugs 
and toxins of all the nerves of special senses. Certain drugs seem to 
have a selective action on the auditory system and these drugs unfor¬ 
tunately are some of the most common medications used in prophylaxis 
and therapy. Quinine, quinidine, salicylates, arsenicals, lead, oil of 
chenopodium, phosphorus compounds, and mercury may be listed as 
frequent offenders. A review of the literature reveals, moreover, 
numerous cases of deafness produced by alcohol and tobacco. 

It is, therefore, of interest to study the incidence of hearing im¬ 
pairment due to drugs, as observed in 1,000 consecutive cases in service 
personnel who reported to the Aural Rehabilitation Service at the 
U. S. Naval Hospital, Philadelphia, Pa. 

The criterion for a diagnosis of deafness was loss of at least 30 
decibels in the better ear between the frequencies of 256 to 2,048; this 
is generally considered to be the conversational range. 

There were 12 cases of quinine deafness and 2 cases of deafness from 
use of salicylates. Cases listed as deafne.ss due to drugs were only 
those in which drugs were either the sole or the predominating cause. 
These figures do not include cases wherein drugs might have been a 
contributing factor, as the effect of drugs in these patients is 
incalculable. 

Drug deafness is characterized by a perceptive type of hearing loss 
with an early suppression of the high tones. As the nerve impairment 
becomes more pronounced there is a loss in the frequencies of the 
conversational range and a flattening of the curve of auditory acuity. 
Rinne’s test becomes increasingly positive as the bone-conduction time 
is shortened. 

CASE REPORTS 

Cage 1 .—^Thle patient contracted malaria in 1943. He was given 30 grains of 
qninine for 2 days and 15 grains daily for 10 days. There was no past history 
of otorrhea or ear infection, nor was there a history of deafness in his family. 
The patient was never exposed to heavy gunfire, and his hearing was normal on 
entrance into the Navy; the ear drums were normaL Audiogram recordings 
are shown in figure 1. 

^Prom the Department of Aural Rehabilitation Service of Captain Francis L. Lederer 
(MC) U. S. N. E., U. 8, Naval Hospital, PhUadelphia. 
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1. Audiogram of patient who had been on quinine therapy for lli 

days. 


Case 2 .—^This patient was treated for rheumatic fever with large doses of 
sodium salicylates. There was no past history of ear trouble nor had there be«D 
exposure to gunfire. His bearing was normal on entrance into the Navy and 
the ear drums were normal. His audiogram is seen in figure 2. 



The first sign of beginning aural impairment is usually a tinnitit; 
of varying intensity. The early loss of the high tones is not usually 
noticed by the patient, as his attention is focused on the tinnitus. 
When medication has been stopped and the tinnitus becomes less pro¬ 
nounced, the hearing impairment is more noticeable. There continues 
to be a progressive loss of hearing for a short time, due to the drug, 
even after the medication has been withdrawn. 
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Drugs damage the auditory mechanism in various ways. Their 
toxic effect may be manifest by damage to the ganglion cells of the 
cochlea, or the endothelial lining of the small capillaries. They may 
also cause changes of the endolymphatic pressure. Some drugs exert 
their toxic effect on the protoplasm, whereas others damage the nuclei 
of the cortical centers of hearing. Certain drugs have a toxic affinity 
for both components of the eighth nerve, resulting in damage to the 
vestibular as well as the auditory portion. 

Drug deafness in this study was brought about in 11 of the 14 pa¬ 
tients during the treatment of disease by massive drug therapy. The 
three others suffered impaired hearing following a prophylactic dose 
of quinine. 

These figures are considerably lower than is expected. This is partly 
due to the medical officers’ alertness in detecting idiosyncrasies and 
aural intolerance to the various drugs. However the greatest factor 
in keeping the incidence of toxic deafness from drugs to a relative 
minimum is the supplanting of quinine by atabrine in the prophylaxis 
and treatment of malaria and related diseases. 

Quinine .—Quinine remains the drug having the most deleterious 
effect upon the auditory nerve. Quinine has long been recognized as 
a specific in the treatment of most forms of malaria, and its life-saving 
properties are well known. Conversely the history of quinine is replete 
with cases of aural impairment, ranging from a slight hearing loss 
with mild tinnitus to total deafness. Physiologically, quinine acting 
as a protoplasmic poison, has a toxic effect upon the ganglion cells of 
the cochlea and the associated nerve fibers, the cells of the cochlear 
ganglia being especially susceptible to injury. Deafness is permanent 
when the basic coil of the cochlea is injured. There is a hypotonia of 
the labyrinth and a diminution in the endolymphatic pressure, with 
subsequent collapse (ectasia) of Corti’s membrane. Administration 
of large doses of quinine, moreover, has been shown to cause hemor¬ 
rhage into the cochlea of experimental animals. 

Quinine readily passes from the blood stream into the spinal fluid 
by way of the choroid plexus, then into the aqueductus cochleae to 
reach the hair cells of the organ of Corti. It has been demonstrated 
that 1 gm. of quinine when given on 2 successive days at weekly 
intervals for 3 weeks, produces a decrease of 20 decibels in the con¬ 
versational range. Administration of 0.3 gm. daily for 4 weeks also 
decreases the auditory sensitivity appreciably during the ingestion 
of the drug. This hearing loss may become permanent if the drug is 
given over a long period of time. The amount of quinine necessary 
to cause permanent injury to the auditory nerve varies according to 
the patient’s tolerance and the condition of the perceptive mechanism 
of the ear at the time of ingestion of the drug. It will undoubtedly 
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have a more deleterious effect on a person who already has a percep¬ 
tive loss due to heavy gunfire or other aural trauma. 

Atabrine .—Atabrine has largely supplanted quinine in the treatment 
of malaria. It is therefore of interest to note the effect of this drug 
on auditory acuity. Atabrine is the dihydrochloride of 3-chloro-7- 
. methoxy 9 (1-methyl 4-diethylamino) butylamino acridine, and was 
a much less popular antimalarial before the war. The lack of popu¬ 
larity of atabrine was due in part to its comparatively late introduc¬ 
tion on the market and the disagreeable tendency to impart a distinct 
coloration to the skin. Atabrine is known to destroy the asexual forms 
of Plasmodium vivax and P. malariae, but the crescents of P. falci¬ 
parum are more resistant. 

The author tested 126 men after rather massive doses of atabrine 
and found that it had little or no effect on the hearing. Sixteen of 
the men, however, developed such severe toxic reactions from atabrine 
that they were hospitalized. These reactions were manifested by 
severe gastro-intestinal disturbances, including diarrhea and vomiting. 
None of these patients were observed to have any complaint referable 
to their ears or to suffer any noticeable impairment in hearing. At 
the present time the use of quinine is limited to those patients who 
show a definite intolerance to atabrine, and for the treatment of cer¬ 
tain types of atabrine-resistant malaria. 

Quinidine. —Quinidine, another alkaloid of cinchona, used fre¬ 
quently in the treatment of heart conditions and more rarely in the 
treatment of malaria, has been revealed to be slightly more toxic to 
the aural mechanism than is quinine. 

Salicylates .—Salicylates comprise the second most conunon drug 
causing hearing impairment. The use of salicylates is rather general, 
and attention must be directed to those patients who show an idiosyn¬ 
crasy to this drug. Salicylates have a tendency to destroy the nerve 
cells of the spiral ganglion. The drug gains access from the blood to 
the spinal fluid by way of the choroid plexus as does quinine. Mas¬ 
sive doses of salicylates are all too frequently self-administered, with¬ 
out thought of their toxic properties. 

Arsenic .—Arsenic is known to affect not only the ganglion ceUs 
but also Reissner’s membrane. Experimental animals reveal definite 
histologic changes in both the cochlear and vestibular branches of the 
eighth nerve due to the action of the drug. The most frequent of 
arsenicals is in the form of salvarsan in treatment of S3rphilis. It is 
frequently difficult to decide whether the aural damage is due to 
syphilis or caused by the drug. Syphilis, however, is characterized by 
a markedly lessened bone conduction. The first sign of aural damage 
is usually a severe tinnitus within a few hours after injection of the 
drug. 
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Phoftphorus .—^Phosphorus compounds may cause deafness by 
changes in the cells of the spiral ganglion, the primary change being 
in the protoplasm rather than the nucleus. Phosphorus is not usually 
associated with drug medication, being more of an industrial hazard. 

Chenopodium .—Oil of chenopodium is used frequently as an an¬ 
thelmintic in treatment of ascaris lumbricoides. Deafness caused by 
this drug is exceedingly rapid, sometimes occurring a few hours after 
ingestion. It is believed to damage the nerve fibers of the organ of 
Corti. At the present time this drug is not in the Supply Catalog 
of the Medical Department, but is found frequently at Naval stations 
where it was obtained on open purchase. 

Mechanical causes .—^The auditory apparatus may be rendered more 
susceptible to the action of the various drugs by the damage to the 
auditory portion of the seventh nerve from industrial noise, or from 
the various forms of concussion associated with war. 

Particular attention should be paid to tinnitus, described by the 
patient as “ringing,” “buzzing,” or “clicking,” as this is usually the 
first warning of an impending aural idiosyncrasy. If a history of 
tinnitus is elicited, medication such as quinine or salicylates should be 
given with great care, and substitute therapy employed whenever com¬ 
patible with the disease. 

Quinine therapy no doubt will be more freely employed with the 
cinchona-producing countries liberated, and an increase in aural 
impairment may be expected. 

CONCLUSIONS 

1. Observation of 1,000 consecutive patients with bilateral deafness 
showed 14 whose deafness was considered to be due solely or pre¬ 
dominately to drug therapy. 

2. Quinine continues to be the most toxic drug to the aural mecha¬ 
nism, accounting for 12 of the 14 cases. 

3. The ratio of deafness resulting from drugs would undoubtedly 
have been higher if atabrine, which has little deleterious effect on the 
auditory acuity, had not supplanted quinine in the prevention and 
treatment of malaria. 

4. Tinnitus is one of the earliest and most important symptoms 
of deafness due to drugs. 

5. One should proceed with caution in drug therapy, particularly 
in the use of quinine and salicylates, in patients with previous aural 
disease or in those who give a history of exposure to heavy gunfire, 
especially when tinnitus is present. 
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A SURGICAL SERVICE AT A SHORE STATION 


WILLARD BARTLETT, JR. 

Captain (MC) U. S. N. R 

This report concerns the establishment and functioning of a general 
surgical service at a typical Naval receiving station. A summary of 
the operative cases encountered in the first 17 months (1 August 1942 
to 31 December 1943) of such a duty is included and the advantages of 
caring locally for active personnel who require relatively simple surgi¬ 
cal procedures are stressed. 

The need for such a local surgical service developed during a period 
of rapid expansion of Naval activities in the area of a large metropoli¬ 
tan port community, and it was intended by the district medical oflBcer 
primarily to give emergency service for that area, pending the com¬ 
missioning of the Naval hospital then under construction. This phase 
covers only the first 5 months of the present report, for the receiving 
station pei-sonnel increased to such a figure that, with the high turn¬ 
over characteristic of such a station, it became worth while to continue 
to care locally for our own personnel. 

In the second phase of the program essentially the same criteria were 
applied as to which patients to transfer to the Naval hospital in the 
area as had formerly governed their transfer to a more remote one. 
Complicated cases, of which traffic accidents comprised by far the 
largest number, were given emergency treatment prior to transfer. 
It transpired that we were also able to start definitive treatment in the 
majority of such patients while awaiting improvement in their general 
condition to a point warranting their transfer over a distance of 100 
miles by ambulance. 

The complement of assistant medical officei’s on the station during 
this period was 4, plus 2 dental officers, and the original complement 
of 12 hospital corpsmen was eventually increased to 18. Medical offi¬ 
cers assigned to ships (largely destroyers) under construction, whose 
crews were attached to the station, were usually available for temporary 
duty. During the peak of activity, when practically all patients re¬ 
quiring hospitalization in the area were being cleared through the sick¬ 
bay of the receiving station, the services of members of a mobile hospital 
unit which was awaiting transportation overseas were available. 

The ultimate bed capacity of the sickbay was 85, of which 25 beds 
were assigned to the surgical service. The operating room had been 
well equipped on commissioning of the station some months prior to the 
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need for its designation as a “semi-hospital.” In view of the necessity 
for maintaining a high rate of turn-over in the limited surgical beds, 
postoperative patients were returned to barracks during the peak of 
activity as soon as they were fully ambulatory, and were carried on the 
sick list, returning daily to sick call on the surgical ward until able to 
return to their own commands. During the l7-month period there 
were 3,574 admissions to the sick list. 

Of these about 700 were surgical, the 455 operative cases forming 
the basis of this report. The peak of surgical admissions, 120 in num¬ 
ber, occurred in November 1942. During the fii*st 5 months of this 
period, a 24-hour surgical watch was maintained, pending the commis¬ 
sioning of the Naval hospital for the area. 

Since the hospital corpsmen in ships’ complements had rarely had 
previous experience with sterile technic, it was necessary to train the 
suc<»ssive members of the three-man operating-room watch and to 
establish the simplest of routines for preparing and maintaining the 
requisite quotas of sterile supplies. It is a tribute to the interest and 
conscientiousness of the enlisted men of the surgical detail that there 
was less than 2 percent of gross infection of clean wounds. It is also 
a commentary on the rapidity with which a small number of persons, 
given individual instruction, can be taught the essentials of a simple, 
routine technic. Close supervision is essential to guard against occa¬ 
sional attempts at improvisation by those who do not have the necessary 
background. 

In order to give training in operating-room technic to as many of 
the corpsmen as possible, new corpsmen were assigned to the three- 
man watch at intervals of 6,9, and 12 weeks, respectively. One corps- 
man from each destroyer crew doing temporary duty was included 
in the team at all times. There was ordinarily sufficient operative 
surgery so that in less than 6 weeks a corpsman could plan, prepare, 
and maintain a complete quota of sterile supplies and assist the surgeon 
adequately in the operating room at whatever activity he might subse¬ 
quently have duty. 

The operations shown in the tabulation on page 394 were performed. 
Tonsillectomy was performed only occasionally, since the medical 
officers qualified to perform the operation were frequently too occupied 
with other duties to divert their time to this purpose. 

It is worth noting that of the fractures occurring in 60 patients, 
only 5 were compound. Fractures of the metacarpals, metatarsals, 
and phalanges accounted for 22 of the total. Only 6 patients with 
dislocations of joints were admitted to the ward. Since the great 
majority of fractures and dislocations were sustained in traffic acci¬ 
dents, multiple fractures were occasionally seen, and such other in¬ 
juries as contusion of the cerebrum, chest, and kidney were not un- 
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Tfltal operations performed 


For injuries: 

Reduction of fractures and dislocations_ 81 

Exploration and suture of wounds_ 27 

For nontraumatic disorders: 

Appendectomy_ 81 

Hernia, Inguinal, repair_ 37 

Pilonidal cyst and sinus, operatioiw- 32 

Tonsillectomy- 29 

Circumcision___ 22 

Ingrowing nail, definitive operations_ 22 

Varicocelectomy_ 17 

Rectal operations_ 17 

Ligation of major saphenous vein_ 8 

Incision of carbuncle and superficial abscess_ 40 

Miscellaneous_ 42 

Total_455 


common. Of the 66 patients with fractures and dislocations, 30 were 
returned to duty, and 36 were transferred to the nearest Naval hospital. 
Treatment was thought to be definitive, however, in 25 of the patients 
so transferred. In the traumatic cases other than fractures and dis¬ 
locations, only one bullet wound was seen. 

Acute appendicitis was the gross finding in 69 of the 81 appendec¬ 
tomies. The lesion was mild in 27, moderately severe in 21, and 
severe in 16; perforation had occurred in 5 patients, none of them 
attached to the station. Only three direct inguinal hernias were 
encountered; in these a Bassini type of plastic repair of the posterior 
and anterior walls of the canal with transfer of the cord structures 
to the subcutaneous fat was employed. In all indirect hernias the 
transversalis fascia (which defines the margins of the internal ring) 
was exposed, and sutured snugly about the cord after high ligation 
and division of the sac, regardless of what further steps of hernio- 
plasty were taken. The cecum and the sigmoid colon were each en¬ 
countered once in an indirect sac, and appendectomy, orchidopex}' or 
orchidectomy were performed as required. Infection of the fat de¬ 
veloped twice in patients with moderately severe appendicitis who 
were regarded as being “clean cases,” and one herniorrhaphy in¬ 
cision also showed gross superficial infection in a patient who 
developed acute catarrhal fever on the second postoperative day. 

Sacrococcygeal cyst, teratoma, was first encountered as a frank ab¬ 
scess and was incised in 13 patients. Excision of the quiescent lesion 
was done 19 times with primary closure in 17 cases and primary union 
in all but one. The average postoperative time required to complete 
healing and return to duty was 12 days. A more extensive series of 
cases has been summarized elsewhere and the technical procedures 
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critically evaluated.* Varicoceles were excised only when other 
source of pain (most commonly prostatitis and seminal vesiculitis or 
residuals of epididymitis) could be ruled out. The incidence of opera¬ 
tions for varicose veins of the leg is surprisingly small. Incompetent 
communicating veins were usually also present and were divided, in 
addition to division of all tributaries of the major saphenous veins, at 
the fossa ovalis, with excision of a segment of the vein, and retrograde 
injection. 

It was the writer’s experience at this station, as elsewhere, to find a 
certain amount of confusion in the minds not only of hospital corps- 
men, but often of junior medical officers, in the distinction between 
simple furuncle, subcutaneous abscess, and carbuncle. These lesions 
are usually overtreated with hot wet packs. More than 50 percent of 
the patients in this group admitted to the ward had had inadequate 
incision performed. 

Among the 42 miscellaneous operations, there were three for acute 
intestinal obstruction due to bands, one incision and drainage with 
simultaneous tracheotomy for Ludwig’s angina, and one incision and 
drainage of a retroperitoneal abscess of probable appendiceal origin. 
Of the uncommon disorders encountered, a ganglion of the tibialis 
anticus tendon sheath, and an arteriovenous fistula arising from a 
childhood injury to the external plantar artery and its veins are note¬ 
worthy. 

It is contended that the establishment of a surgical service on the 
larger shore stations is well worth while. Officer personnel fully 
qualified to carry on such a service have been regularly assigned to 
these activities but have not been encouraged to undertake more than 
the most minor procedures. The advantage to the station of keeping 
its personnel there is principally the earlier return to duty. Locally, 
the patient who is fully ambulatory may be discharged from the 
sick list and returned to light duty, whereas his transfer to another 
activity may be delayed if he is not yet ready for full duty. Also 
observation by the surgeon who has performed the operation is fre¬ 
quently po&sible for a much longer period. This factor is recognized 
by the patients, and in no instance did a patient refuse a recommended 
operation during the period covered by this report. It was the prac¬ 
tice not to grant liberty to personnel in a light-duty status, nor to 
those on the sick list, and this is a powerful incentive to recovery. 

The administrative procedures and the accounting for patients are 
so much simpler in the sickbay of the average shore station than in 
the Naval hospitals, that the health record, where pertinent, can 
be obtained even before admission to the sick list. Diagnostic pro- 

'Bartlett, W., Jr.: Pilonidal cyst and thoir manaKoiiipnt and operative tn‘at- 

nient. Surg., Gynec. k Obst. 80 : 69 74, January 1945. 
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cedures and treatment can be undertaken immediately upon admis¬ 
sion and the patient returned to duty on the day on which his presence 
in the ward is no longer necessary to his recovery. 

Whenever feasible, the establishment of a surgical service on 
each shore station whose complement is large enough to afford 
reasonable activity to qualified personnel and training for the corps- 
men would greatly decrease the demand for beds in the Naval hos¬ 
pitals. The cases which the station surgeon should properly pass 
on to the Naval hospital are those in which consultation is desirable, 
those in which serious complications are already present or are apt 
to occur, and those in which more expert nursing care will materially 
improve the patient’s chances for a better result. 

During the 17-month period of this report, there were no deatlis 
among personnel on the sick list, nor did a death occur, so far 
as we were able to learn, in those patients transferred to the Naval 
hospitals. There were only three fatalities, all of them sadden, 
among the station personnel. Two of these occurred in apparently 
healthy persons and were proved at autopsy to be due to coronary 
thrombosis. The third happened in an organized boxing bmit 
without a “fatal” blow recognizable as such to the onlookers and no 
anatomic cause of death was found in an exhaustive autopsy. 


SCAR TISSUE FORBIATION 

Cicatrization Is an ideal form of union when epithellzation, gran> 
ulation tissue growth, and absorption are balanced. Normal re¬ 
sorption prevents excessive fibrosis and therefore maintains ade¬ 
quate lymph and blood circulation in the wound. When the by¬ 
products of healing remain unabsorbed, cicatrization ceases, granu¬ 
lation tissue shrinks and epithelization is retarded. The fibrosis 
then interferes with the blood and lymph supply and inhibits further 
granulation. The untoward result is a large inelastic scar. 

The excess of fibrous tissue exerts pressure on the surrounding 
structures which show atrophic changes. Interference with epi¬ 
thelization is caused by abnormal granulation tissue. The normal 
epithelial rim measures from 3 to 6 millimeters. The progress of 
healing is measured by making serial drawings of the rim on 
cellophane. 

Wound healing is hastened by the use of preserved animal tissue 
grafts. The grafts are placed on granulating wounds or introduced 
as subcutaneous implants. The preparation of the tissue has been 
centralized in the Medical Institute at Saratov and the material 
distributed to several evacuation hospitals. The treatment of 
wounds by chemically processed tissues has exerted a beneficial in¬ 
fluence on scar formation.— Krauze, N. I.: CJontrol of scar tissue 
formation in treatment of wounds. Am. Rev. Soviet Med. 2 : 542, 
.\ugust 1945. 
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EXPERIENCES WITH X-RAY ON A HOSPITAL SHIP 


JOSEPH F. BELAIR 
Commander (MC) U. S. N. R. 


At first thought it would seem that the work of the x-ray depart¬ 
ment on a hospital ship should not differ greatly from the routine 
x-ray procedures, only too familiar to the land-based radiologist. A 
more thorough investigation, however, will bring to light many inter¬ 
esting and unusual experiences not encountered in hospitals ashore, 
and incident to the work of a floating hospital in the combat area. 
The material presented here covers the experiences of a Navy hospital 
ship in the forward area of the Pacific from June 1944 to June 1945, 
handling wounded directly from beachhead operations as well as 
serving as station hospital for a seiwice force in the intervals between 
amphibious operations. 

There is a noticeable difference between the work done while serving 
as station hospital for the fleet and that done when receiving wounded 
directly from the battle line. When serving as station hospital ship, 
some of the technical problems, about which some mention will be 
made later, are not as vexing as when the ship is underway. The 
problem of the ship’s motion, which causes blurring in the roentgeno¬ 
graph and makes fluoroscopy in the upright position an irksome task, 
is largely eliminated when the ship is lying at anchor. 

When weather conditions make the anchorage choppy, such non¬ 
emergency procedures as gastro-intestinal series and examinations of 
the spine can be postponed until calmer weather. This of course is not 
always possible, as the patient’s ship may be leaving soon and it may 
be imperative that the work be completed prior to th^ ship’s departure. 
In general the x-ray work done while serving as station hospital ship 
is the same as would be expected at any shore hospital where some of 
the fleet would put in for repairs or supplies. As can be seen in table 
1, which covers one period of 4 months as station hospital ship, exam¬ 
inations of the chest, gastro-intestinal tract, spine, and urinary tract 
lead all other types of work. Many normal findings are noted, but 
the occasional case of tuberculosis, peptic ulcer, and fracture of the 
spine that is found seems suflicient to justify the gieat amount of this 
work that is done. 

The figures presented here are for other than battle casualties. They 
cover x-ray examinations done during one 4-month period while act- 


Digitized b'> 


Google 


397 

Original from 

UNIVERSITY OF CALIFORNIA 



398 


NAVAL MEDICAL BULLETIN 


[VOL. 46, NO. 3 


Table 1. —Station hospital ship x-ray activities 


Chest - -.-. 

Urographic. 

Qastro-intestinal series.. 

Skull. . 

Sinus and mastoid_ 

Gallbladder visualization 
Spine.. 

Arm... 


Total patients examined. _. 
Total examinations done... 
Fluoroscopic examinations. 
Therapy (patients treated) 
(areas treated)... 


220 

111 

177 

26 

63 

10 

182 

35 

4 


Elbow . 

Forearm_ 

Wrist and hand 

Pelvis. 

Thigh. 

Knee. 

Leg-- 

Foot and ankle 


17 

3 

83 

24 

8 

80 

7 

98 


1.015 

1.148 

190 

49 

223 


ing as station hospital ship. Several hundred battle casualties were 
received aboard during this period but they are not included in these 
figures. 

Anomalies of the ribs and vertebrae have been seen many times. 
Ectopic kidney, persistent metopic suture of the skull, bilateral cal¬ 
cification of the choroid plexus in the cerebral ventricles, bilateral 
calcification of the adrenal glands, and azygos lobe of the lung have 
also been noted as incidental findings in routine examinations. 

Technical problems in connection with the daily operation of the 
x-ray department have been many and varied. Each has seemed a 
major catastrophe when first encountered, but none has proved im¬ 
possible of solution. The principal ones have been: (1) The motion 
of the ship causing blurring in the roentgenograph; (2) the difficulty 
of maintaining proper temperatures in the developing solutions; (3) 
an inadequate power supply; and (4) a poor physical arrangement 
for handling a large group of patients in a relatively short time. 

The greatly anticipated problem of getting films well dried in a 
climate where a relatively high humidity prevails did not materialize. 
The humidity has been present but has not been the handicap that was 
anticipated. The films were well dried in a reasonable time in a verti¬ 
cal drying cabinet containing a heating element and blower. The time 
element in this process has been very important; first, because of the 
large number of cases to be examined, and second, because of a limited 
number of film hangers. 

The problem of motion is ever present when the ship is underway. 
The ingenuity of all hands has been employed to eliminate it without 
complete success. An easy solution to this problem would appear to 
be the employment of radiographic technics of short exposure time. 
This has been done, but it naturally has its limitations. Employment 
of short distance, non-Bucky and nongrid technics, and screens also 
help. Unfortunately many of the examinations which are of the 
greatest importance to the operating surgeon are of heavy parts of the 
body, in which the use of the Bucky diaphragm and prolonged exposure 
time are essential. 


Digitized b'> 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 

























MAkCH 1»4«] 


X-RAY ON HOSPITAL SHIP—^BELAIR 


399 


Many factors coti tribute to motion during exposure; these may not 
be readily apparent but become an everyday problem to those who 
work at x-ray on board ship. Given a table which is secured to the 
deck and a tube which can also be fixed in position, it would seem a 
simple matter to move the patient to any required position and retain 
him there with compression bands. Compression bands, however, 
have been found to be of too little real value and have been eliminated 
from routine use aboard this ship. The use of sandbags has been of 
some value in this connection. Necessity has fostered many compro¬ 
mises with standard roentgenographic technics, but only to the extent 
that the end result was a good diagnostic film. The technics in use 
now are the result of much trial and error experimentation and are a 
tribute to the x-ray technicians on board who have worked so dili¬ 
gently to achieve such good results under trying conditions. In this 
connection it may be of interest to note that two sets of exposure factors 
are in use; one when underway, utilizing short exposure time, and 
another when at anchor, using standard technics, so that the maximiun 
of detail may be obtained at all times. 

Maintaining developing solutions at a proper temperature has been 
a problem, the gravity of which varied with the latitude. Much of 
the time was spent near the equator and this problem was ever pres¬ 
ent at such times. Some idea may be had of this problem if it is borne 
in mind that at times the sea-water temperature was as high as 86** F. 
when it was taken aboard and the fresh water on board 80° F. 

The system of temperature regulation for the developing and fix¬ 
ing solutions in the x-ray darkroom on this ship is as follows: A 
refrigeration unit cools fresh water to 55° F. and it is stored in a 40- 
gallon tank in the darkroom. Cold water from this tank is mixed 
with the fresh water of the ship to obtain Ihe desired temperature. 
There is no provision for recirculating this water back through the 
cooling system, so that some cold fresh water from the storage tank 
must, constantly be added to keep the temperature of the solutions at 
or near a workable level, thus losing fresh water into the drains. With 
this arrangement water must be kept running 24 hours a day or the 
solutions would heat up overnight. 

The darkroom is not large, as all space on a ship is at a premium, 
and ventilation is an ever present problem. The film drying cabinet 
and the refrigerating machinery are located within the darkroom and 
when in operation add considerably to the already high temperature 
of the room. Although the master tank in which the developing and 
fixing bath insert tanks are placed is insulated, the difficulty of main¬ 
taining the solutions at from 65° to 68° F. in such an atmosphere is 
apparent. 

- When operating in more temperate climates this problem has not 
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existed. On another hospital ship with an identical installation, this 
problem was solved soon after being encountered by making the fol¬ 
lowing changes: A cooling coil was installed around the inside of the 
master tank; the refrigeration machinery was moved outside the dark¬ 
room, thus eliminating much heat from within; a light-proof exhaust 
fan in the darkroom has also added much to the latter installation. 

A factor which has contributed somewhat to the limitations of 
usable technics has been the power supply to these machines. The 
ship’s electric current is direct, and a 25-kilowatt generator supplies 
alternating current to the x-ray, operating room, eye, ear, nose and 
throat department, and a few other power and light outlets. This 
has proved insufficient to maintain adequate electric current for the 
routine employment of 200 milliamperes, and fast technics have nec¬ 
essarily been limited to those utilizing 100 milliamperes. Two ma¬ 
chines in fixed position are in adjoining rooms with their control 
panels in a small control booth between them. One is a General 
Electric KX-11 on a motor-driven, tilting fluoroscopic Bucky table 
and the other is a General Electric KX-12 on a Scanlon-Morris 
cystoscopic table. Each has a double-focus stationary anode tube 
and is of 200-milliampere capacity. 

The x-ray department is not equipped with a therapy unit, but 
some superficial therapy has been given for skin conditions. A mo¬ 
bile radiographic unit of 25-milliampere capacity was used. Because 
the use of a radiographic tube for therapy might ultimately ruin the 
focal spot for further radiographic work, it was considered advisable 
to use this machine in preference to either of the two larger radio- 
graphic units. A Victoreen r meter was available as part of the 
x-ray department equipment and this unit was calibrated for 60 
kilovolts at 4 milliamperes of current and also at 80 kilovolts and 4 
milliamperes of current. In both technics the unit was calibrated for 
unfiltered radiation and for 1 millimeter of aluminum as a filter. 

The output of this unit was not unusually high, but by the use of 
short distances, 6 and 12 inches, it was found that adequate doses for 
most skin conditions could be obtained. Doses that would require 
the machine to be operated continuously in excess of 4 minutes were 
divided into 4-minute intervals with adequate periods of rest for 
cooling the tube. To the present, this system has proved quite safe 
and there is no evidence of any damage to the tube or the unit as a 
whole. The dental department is equipped with a dental x-ray unit, 
and aU dental roentgenographs are done in this department. Some 
of the roentgenographic work on fractured jaws is also done with 
this unit. 

Experience has been a great teacher, and changes in methods of 
loading and distributing casualties have also contributed to elimina¬ 
tion of much of the problem of motion due to the ship being underway. 
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The physical arrangement of the ship, with one elevator from the 
wards to the main deck where the x-ray department and operating 
rooms are located, and narrow ladders between decks, make two-way 
traffic a real hardship. Originally patients were received on board 
and taken directly to their wards. When all were loaded and the ship 
started on her way back, the operating teams began their work. This 
meant that the patients were roentgenographed on their way from 
ward to operating room. This worked well enough after the decision 
to operate had been made, but proved of little help in deciding which 
patients needed early surgery and which could wait. 

After considerable consultation between the loading officers, the 
operating surgeons and ward medical officers, the present system was 
adopted. This has worked well and permits of the x-ray examina¬ 
tion of all patients who are likely to require surgical treatment during 
the first 2 or 3 days, or who require an x-ray examination to determine 
their immediate surgical requirements, at the time they are received 
on board. It also pennits of much x-ray work being done while the 
ship is at anchor. 

As one of the loading officers, the radiologist is on deck when patients 
are received on board. As bunks are assigned to the patients, their 
radiographic needs are evaluated, and they are given a ticket on which 
is marked the part to be examined. They are then taken to the x-ray 
department on the way to their ward. In this way the additional 
information furnished by the roentgenograph is available almost 
as soon as the patient has been received in his ward, and trips in a 
leverse direction against the flow of traffic from the deck to the ward 
are eliminated. 

Tile mobile unit has been placed in operation in a sairgical dressing 
room on the deck where most of the wards are located. With this 
unit, using stationary grids, many head, neck, and eyes cases as well 
as some injuries of the extremities are roentgenographed. This ar¬ 
rangement divides the load between three machines, on 2 decks, and 
permits of many patients being roentgenographed as they are admitted 
and before the ship is again underway. Thus surgical priority on 
many cases is established early. On one trip in which there were 2 
days of loading, 100 patients received roentgenographs on one day and 
80 on the next. 

The enlisted personnel of the x-ray department is comprised of 
one chief pharmacist’s mate, two pharmacist’s mates, second class, 
and one pharmacist’s mate, third class, all of them qualified x-ray 
technicians. These men have kept three machines and the x-ray 
darkroom in constant operation during all times when there was 
a large number of patients to be handled. 

The cystoscopic table has done double duty as a general x-ray table 
and an operating table. By removing the knee rests and the tube with 
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its supports from the table, and using a wooden box in the space be¬ 
tween the end of the table and the extended foot rest, a full-length 
table is available. Prior to the removing of the x-ray tube, the table 
serves for the examination of legs and abdomens. Its use as a general 
x-ray table is sometimes short-lived because of its urgent need as an 
operating table, but it is usually in use for x-ray examinations during 
the loading period of the first day. 


Table 2.— Fractures (battle caxualtie^ only) 


Part 

Simple 

Comminuted 

Part 

Simple 

ComminutHl 

Clavicle. 

3 

28 

Femur.... 

26 

IS 

Scapula. -. 

12 

44 

Patella. 

5 

12 

Humerus... 

27 

173 

Tibia. 

33 

IS 

Ulna. 

16 

78 

Fibula. 

21 

Un 

Radius. 

14 

82 

Tarsals.-. 

6 


Carpals. 

6 

20 

Metatarsals.. 

10 


Metacarpals. 

22 

88 

Phalanges (foot). 

3 

21 

Phalanges (band). . 

t>a1 v{q 

13 

8 

4 

72 

30 

1 

Vertebrae -.. 

14 

4 

A cl YU - • ..... 

Sacrum and ooocyx. .. 

Totals. 

243 1 

1. ry 


In the demonstration and localization of foreign bodies roentgeno- 
graphically, changes have been made as experience was acquire<l. 
None of the many elaborate and exact methods of localizing foreign 
bodies have been used. Films in two or more planes have been ade¬ 
quate for our needs. The use of the fluoroscope for removal of for¬ 
eign bodies has been almost nil. Likewise its use in the reduction of 
fractures has been very limited and practically nil on war wounds. 
Fluoroscopic facilities are available at all times in the operating 
rooms by using the mobile unit. 

All parts have been examined in two or more planes. This includes 
chests and abdomens, which are always done in the upright position: 
as done here, this is not harsh treatment for the patients. These pa¬ 
tients are placed on a motor-driven, tilting Bucky table which is 
raised gradually, permitting the patient to become accustomed to the 
change in position. The additional information obtained from antero¬ 
posterior and lateral projections of the chest and abdomen in the up¬ 
right position in these recently wounded patients, over that obtainablf 
from films made in the supine position, makes the longer time required 
for this procedure well worth while. 

Postoperative examinations are not done as a routine. An inter- 
current complication is considered the only valid reason for such 
work. The outstanding exception to this is in cases of wounds of the 
chest. 

In writing up reports of the x-ray findings some short cuts have been 
instituted which save time but do not sacrifice accuracy or complete¬ 
ness of the record. Foreign bodies are no longer measured but are 
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reported as large, medium, small, or minute in size. Inasmuch as 
the surgeon will see the films on the viewing box before operating, 
nothing is lost. In like manner fractures are reported as simple, com¬ 
minuted, or extensively comminuted. The location of the fracture 
is not designated as being so many centimeters from some anatomic 
landmark but is described as being in the proximal, middle, or lower 
third of the shaft of a bone, or in the head or malleoli, as the case may 
be, and whether or not the articular surface is involved. 

Instances of free air under one or both leaves of the diaphragm, 
always considered so characteristic as to be nearly a criterion for the 
diagnosis of perforated abdominal viscus, have been conspicuously 
few. Many patients with abdominal wounds received on board from 
2 to 16 hours after their initial abdominal injury in the field have 
failed to show this sign roentgenographically. These films have al¬ 
ways been taken in the upright position and only rarely has air under 
the diaphragm been demonstrated, even though subsequent operation 
showed one or more perforations of the intestine. 

The passage of a foreign body through a lung, even in those cases 
in which there was a through-and-through wound of the thorax, is not 
necessarily associated with pneumothorax or hemothorax. Many 
such patients were examined radiographically within from 1 to 3 
hours after being wounded in the chest, and they showed only a small 
area of increased density within the lung parenchyma to mark the 
area where a foreign body had passed through. 

Two cases of lacerated diaphragm, with the stomach, omentum, and 
spleen in the thorax, were diagnosed by roentgenograph preoperatively. 
One of these patients had been wounded 6 days prior to being received 
on board and he withstood the operation quite well. 

The volcanic ash so prevalent on one of the islands invaded is def¬ 
initely opaque in the roentgenograph and can be detected readily by 
its peculiar density. Coral in the soft tissues may so closely simulate 
the appearance of bone that it can be mistaken for a bone fragment. 

The keeping of records in the x-ray department has followed the 
standard practice. The cases are numbered serially and x-ray re¬ 
ports are made out in triplicate. One copy goes to the ward medical 
officer for the clinical record, one copy is retained in the envelope with 
the film, and a third copy is kept as a permanent record in the x-ray 
department. When patients are examined but are not admitted as 
patients aboard ship, a copy of the x-ray findings is sent to the medical 
officer requesting the examination. X-ray films of battle casualties are 
transferred ashore with them as part of the current clinical record. 

Occasionally patients are transferred from a transport where med¬ 
ical attention has been given and a roentgenograph taken. Other 
patients have been received aboard, after having passed through an 
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evacuation hospital hastily set up in the field, who brought with them 
x-ray films. Because of the urgency of moving these patients to a 
hospital ship as soon as possible, there is not sufficient time completely 
to process many of these films, and the films may arrive on board in 
none too good condition. Reports are written on these films and sent 
to the ward medical officer. As soon as space in the darkroom becomes 
available these films are reprocessed. These films also go ashore with 
the patient when he leaves the ship. 

Nearly 4,500 patients have been roentgenographed on this ship 
during a year’s operation. Of approximately 7,000 battle casualties 
received on board, 38 percent were radiographed while being trans¬ 
ported to a rear area. This does not include patients seen in consul¬ 
tation when the ship was acting as a station hospital ship nor those 
admitted to the sick list as other than battle casualties. Thirty-eight 
percent of all battle casualties roentgenographed showed fractures of 
the bones of the extremities or spine. Of this group 243 were simple 
fractures and 1,153 were comminuted fractures. In this same group, 
73 percent had metallic foreign bodies present in the soft tissues. 


Tables. —Metallic foreign bodies (battle casualties only) 


Part 

Yes 

No 

Part 

Yes 

No 

Neck.. 

56 

17 

Thigh. 

224 

52 

Shoulder fdrdle . 

152 

78 

Knw^. 

99 

46 

Arm . 

106 

35 

Elbow^^-.-. 

41 

19 

Forearm _ 

112 

38 

Leg--..-_ 

165 

66 

Wrist and hand_ 

134 

31 

Foot &nd ankle 

88 

38 








•Knee: Lower end of shaft of the femur to upper end of shaft of the tibia. 
••Elbow: Lower end of shaft of the humerus to upper end of shaft of the ulna. 


The statistics presented here in conjunction with the tables may 
help give a picture of the x-ray work that has been done on board 
this hospital ship during the period covered by this report. It is 
realized that a more complete statistical breakdown, including such 
cases as chests and skulls and jaws, would furnish other interesting 
facts but is not available at this time. The figures on fractures and 
foreign bodies of the extremities are presented because they con¬ 
stituted the major problem in the care of the battle casualties handled 
by this ship. 
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CONICAL NOTES 


POTASSIUM ACETATE THERAPY IN PAROXYSMAL 
AURICULAR FIBRILLATION 

HERBERT EICHERT 
Ueatenant (Commander (MC) U. S. N. R. 

While engaged in a study of a series of cases of paroxysmal 
auricular fibrillation, the supply of quinidine sulfate became exhausted 
and all efforts to obtain this drug from other military and civilian 
sources on this island were unsuccessful. 

The possible role of the potassium ion in the maintenance of normal 
cardiac rhythm and function has long been recognized and many 
early investigators determined the effects of this drug on experimental 
animals (I). It remained for Sampson and his coworkers (2) (S) to 
apply this knowledge to the treatment of cardiac arrhythmias in the 
human. They reported the restoration to normal rhythm of ventric¬ 
ular tachycardia and premature systoles. These arrhythmias had 
appeared spontaneously or had been induced by certain drugs, notably 
digitalis. Numerous articles by other investigators appeared cor¬ 
roborating their work. Whereas Sampson et al. limited their inves¬ 
tigations to the effect of large single doses of potassium salts, an 
attempt was made in our cases to establish the effect of maintenance 
doses on the abolition and prevention of the arrhythmias. 

One of the patients had been having from 2 to 10 paroxysms of 
auricular fibrillation each day and these could be abolished by the 
administration of 1 gm. of quinidine sulfate per day in divided doses. 
While he was awaiting evacuation to the mainland, the supply of 
quinidine became exhausted, and he began having the paroxysms of 
fibrillation again. He was thoroughly digitalized but this had no 
effect on the frequency and duration of the paroxysms. A considera¬ 
tion of other available drugs which influence auricular fibrillation 
prompted the selection of potassium acetate as the most satisfactory 
substitute. Two grams of potassium acetate in elixir of licorice was 
administered three times a day. This decreased the number and 
duration of the paroxysms but did not abolish them. Before the 
effects of larger doses could be tried the patient was evacuated to 
the mainland and an accurate conclusion could not be reached. 

4a’> 
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This report is concerned chiefly with the effect of potassium acetate 
on three patients with so-called “uncomplicated paroxysmal auricular 
fibrillation.” In these three cases no underlying cause for the fibrilla 
tion could be demonstrated. During periods of normal rhythm there 
were no symptoms, and results of cardiovascular studies were com¬ 
pletely negative. No reports were found in the literature in which the 
use of potassium acetate had been studied in the control of “uncom¬ 
plicated paroxysmal auricular fibrillation.” 

An attempt was made, in addition, to control a case of auricular 
fibrillation which had persisted for 12 weeks. This patient had auric¬ 
ular enlargement, and mitral stenosis was suspected as the underlying 
cause. Potassium acetate, in doses of 2 gm. 4 times a day, did not 
alter the fibrillation. However, full digitalization and quinidine in 
amounts as high as 1.5 gm. per day, were equally ineflSective in 
abolishing the arrhythmia. No other cases of auricular fibrillation 
due to demonstrable organic heart disease were studied. 

Details of the three cases in which potassium acetate successfully 
controlled the arrhythmia are as follows: 

CASE REPORTS 

Ca$e 1 .—^This 35-year-old patient had been In the service 8 months. The 
family history was irrelevant. He denied having any serious illnesses and re¬ 
called no past illness except whooping cough and measles. He had been a re¬ 
frigeration engineer before entering the service. He admitted having been a 
heavy drinker at one time but had been quite abstemious since being in the service. 
He smoked about 30 cigarettes a day and drank 3 or 4 cups of coffee daily. Be 
recalled having mild spells of “palpitation of the heart” as far back as 15 years 
ago. At that time the attacks were infrequent and of very short duration bat 
as the years passed they became more frequent and prolonged, particuhui.v 


(A) <■) 



Case 1. A. Electrocardiogram taken during a typical paroxysm of auricnlar 
fibrillation. B. Showing normal sinus rhythm after administration of potas¬ 
sium acetate. 
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since he had been in the service. Recently he had been having them several 
times daily and they lasted from several seconds to 4 hours. They began and 
ended abruptly. Between attacks he had no symptoms. The attacks showed 
a tendency to come on after meals when his food “did not agree” with him 
and the abdomen felt distended. Taking an antacid or soft drink tended to 
relieve the distention and the i)alpitation. Exercise seemed to be another factor 
which would initiate attacks. The attacks were prone to occur while resting 
after he had been exercising. During the attacks he was moderately dyspneic, 
bat his principal complaint was palpitation. 

A review of the systems was noncontributory. When examined for the first 
time, he was in the midst of an attack, and was not dyspneic but appeared 
moderately nervous and apprehensive. There was no pallor or cyanosis. Body 
build was average The examination yielded negative results except for the 
cardiac findings. The heart soimds were grossly irregular, the apical rate being 
150 per minute with a pulse deficit of about 25 per minute About 15 minutes 
later, the pulse reverted spontaneously to a normal rhythm with a rate of 80 
beats per minute and the blood pressure was 122/66. No obvious abnormality 
of the size or contour of the heart could be determined. No murmurs or un¬ 
usual cardiac sounds were audible. 

The patient was admitted to the hospital for observation and during the 
following week had from one to three attacks of fibrillation each day which 
lasted from 15 minutes to 2 hours. The administration of 1 gm. of potassium 
acetate tiiree times a day in a vehicle of elixir of licorice was begun. This 
decreased the number and frequency of the attacks. The amount of i)otassium 
acetate was then increased to 2 gm. four times a day with cessation of the 
attacks. After administering this medication for 2 weeks, it was discontinued, 
and the paroxysms recurred and soon attained their former frequency. 

On resumption of the potassium acetate therapy, regular rhythm became 
established and was maintained during the remainder of the patient*s stay 
in this hospital. He was evacuated to the mainland, and a letter received from 
him 1 month later contained the information that he had no more prolonged 
attacks, but with the excitement of being in the States he occasionally had 
*^small attacks which lasted a second or two.” 

Case 2 .—This patient, 40 years old, had been in the service since July 1943, 
and was seen for the first time in this hospital in May 1944. His complaint upon 
admission was lack of energy and palpitation of the heart. He related that he 
had had an attack of palpitation in 1940 which was treated with drugs and dis¬ 
appeared after 3 days. Later a specialist examined him and said that no organic 
heart disease was present. 

The next attack occurred in September 1943. He stated that he was on 
maneuvers and his heart began to palpitate. He was given “pills” and the attack 
terminated in 24 hours. Another attack occurre<l in December 1943. This epi¬ 
sode was terminated promptly by quinidine. An attack occurred in May 1944. 
He did not apply for medical assistance but decided to carry on his usual 
activities and took no medication. After 8 days, during which the palpitation 
continued steadily, he sought medical aid and the attack was speedily terminated 
by the use of quinidine. 

During an attack he did not feel distressed while at rest, but any exertion 
more severe than walking made him dyspneic and lightheaded and his legs got 
very tired. Between attacks he had no complaints or undue dyspnea. Ordi¬ 
narily he smokes about 10 to 20 cigarettes each day and drinks about 10 cups 
of coffee. 
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This present attack began on the morning of 8 January 1945,1 day prior to his 
second admission to this hospital. He had had about 10 cans of beer the previous 
day. In the morning he felt nauseated and vomited and Immediately thereafter 
he felt the palpitation begin. (He usually vomited prior to an attack and thinks 
that vomiting starts it.) The palpitation continued unabated and he applied 
for medical aid. 

The past medical history revealed that he had diphtheria at the age of 14 
He had growing pains when a child but no definite history of rheumatic fever, 
and no other significant illness. The family history indicated that his father 
died of Bright's disease at the age of 58; the mother died of influenza, and one 
sister died of dropsy. 

The patient used to be a heavy drinker but since he has been in the service 
he drinks only beer, sometimes in large quantities. He feels that alcohol had 
always been a causative factor in the initiation of the attacks but states that 
he did have one attack during a period of abstinence. 

On examination the patient presented a prematurely senile appearance. The 
hair was sparse; the skin had a sallow tinge. He appeared slightly dyspneic, 
but not acutely ill. The slgnifictint findings were restricted to the cardiovascular 
system. No sclerotic changes were noted in the vessels of the fundi or in the 
peripheral arteries. 

Cardiac size and contour were apparently normal. Cardiac action was coni 
pletely irregular; the rate was approximately 168 per minute with a pulse 
deficit of about 44 per minute. No murmurs were audible. The cervical veiiLs 
were slightly engorged and the normal venous waves absent. The blood prt> 
sure was approximately 138/68. 

He was given 3 gm. of potassium acetate and several hours later he vomite<l- 
Before retiring that evening he received an additional 2 gm. of pr^tassium acetat*^ 
and the same amount the following day at 0800. A fourth dose was given at 
1100. When seen at 1300 the rhythm had reverted to normal. He had receiveil 
a total of 9 gm. of potassium acetate. 

After cessation of the attack, cardiac rhythm and function were apparently 
normal. Blood pressure was 132/90. No murmurs were audible. Blectrocardi 
ographic findings were within normal limits and there were no significant cha^gv^ 
after the “2-step exercise test.” Fluoroscopy and x-ray examination revealed 
normal cardiac size and contour. Basal metabolic rate was minus 16 ijerceiit 
During the next 2 weeks, while the patient remained in the hospitaU he felt 
quite well and experienced no dyspnea or palpitation. He was examined several 
times but no arrhythmia was noted even after violent exercise. 

Several weeks later he was permitted liberty and drank quite a lot of beer 
and whisky. The following morning he had a bad hangover but the pulse wa> 
perfectly regular and the electrocardiographic findings normal. At about HX"> 
he became nauseated and shortly thereafter bei-ame aware of palpitatiou. An 
electrocardiogram showed auricular fibrillation with a ventricular rate of be 
tween 110 and 200. The auricular rate was indeterminate. 

He was given no medication for 24 hours and the auricular fibrillatioo: con¬ 
tinued. Then potassium acetate was started in 2-gni. doses every 4 hours. 
Several hours after the fourth dose normal rhythm returned. This occurred 
while he was sleeping and the exact time could not be determined. He remaine«i 
apparently well and free from symptoms during the remainder of his stay in 
the hospital. 

Case 3 .—^The essential features of this case are quite similar to those of case 2 
and will therefore be presented very briefly. A ship’s cook, second class, 22 years 
of age, was on liberty in the afternoon and drank about 12 bottles of beer during 
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a 4-hour period. He also played soft ball but did not exercise to the point of 
exhaustion. He noted that he was a little more short of breath than usual during 
this exercise. . 'Fhat evening, while on doty, at about 2200 he suddenly developed 
a rather sharp pain in tite region of the lower left ribs anteriorly and also in the 
left shoulder. These pains were made worse by moving or upon deep inspira¬ 
tion, and he seemed to be short of breath. Soon after the pain began, he vomited. 

He was admitted to this hospital and seen at 0200 the following morning. An 
electrocardiogram at tlie time indicated the existence of auricular fibrillation. 
The apical rate varip<l from 120 to 150 per minute and the blood pressure was 
approximately 120/80 millimeters of mercury. The physical examination was not 
oUierwise remarkable. 

Moi*phine sulfate, grain and atropine sulfate, grain 1/1.50, were adminis¬ 
tered hypodermically. Later in the morning and in the afternoon other electro¬ 
cardiograms were Utken and indicated that the fibrillation was continuing. At 
1400 (approximately 16 hours after the onset of acute symptoms), administra¬ 
tion of potassium acetate was begun, 2 gm. every 2 hours. After be had received 
a total of 6 gm., the cardiac arrhythmia suddeniy gave way to normal sinus 
rhythm. 

Subsequent physical, electrocardiographic, and roentgenograpbic examinations 
yielded negative findings. During the remainder of bis stay in the hospital, be 
received no medication but the cardiac function continued to be normal. 


C»MMENT 

There is ample experimental and clinical evidence in the literature 
(1) that a balanced ratio of sodium, potassium, and calcium ions in 
the cardiac musculature is necessary to maintain normal irritability 
and contractility, and that a deficiency of one of these essential ions 
will result in disturbance of conduction and contraction. The exact 
physical and chemical effects which result from a disproportion of 
these ions are not known, but it is believed that the calcium-potassium 
ratio affects the permeability of the cell membrane .to H ions, resulting 
in their abnormal concentrations on opposite sides of the membrane, 
thus affecting muscle function. 

Regardless of the microchemical and physical reactions involved, it 
is the consensus that a relative increase in the calcium ion concentra¬ 
tion in the heart muscle increases the irritability and contractility of 
the myocardium, whereas a relative increase in the potassium ion ex¬ 
erts an opposite effect and depresses all cardiac functions (5). It is 
believed by some that digitalis exerts its effect in therapeutic dosage 
by alteration of the potassium concentration, thus achieving an effect 
synergistic with calcium (3). 

Thus cardiac arrhythmias presumed to be due to hyperirritability 
of the myocardium might be expected to improve as tl'»e irritability is 
lessened by a relative increase in the potassium ion concentration in the 
cardiac muscle. The investigations of Sampson and his cow-orkers 
suggest that the abolition of such arrhythmias is dependent more on 
the changing ratio of potassium to other ions rather than on their 
absolute values. These authors were not able to demonstrate an accu- 
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rate correlation between the blood levels of potassium and the existence 
of arrhythmias. They further suggested that the potassium ion might 
become fixed in the tissue or alter the state of the cardiac muscle, so 
that an effect was produced which was inconsistent with the absolute 
potassium level of the blood. 

A consideration of the role of potassium in the maintenance of nor¬ 
mal cardiac rhythm and the knowledge of the mechanism of auricular 
fibrillation suggested that this arrhythmia would be benefited by the 
administration of potassium acetate. 

Sampson and Anderson (2) reported that auricular fibrillation was 
unaffected by the administration of potassium. However they fail to 
state the details of this trial and whether or not their cases were of the 
paroxysmal type. In their conclusion they suggest that increased age 
and presence of demonstrable heart disease lowered the apparent effect 
of potassium. 

The three cases reported here all occurred in relatively young persons 
with no demonstrable cardiovascular abnormalities other than the 
paroxysmal auricular fibrillation. Accordingly the effect of potas¬ 
sium in these cases would tend to support, indirectly, the inferences of 
Sampson and his tissociates. 

In the first case reported here there was a frequently recurrent 
paroxysmal fibrillation which had existed for several years and re¬ 
curred several times a day. Potassium acetate was effective in restor¬ 
ing normal rhythm, and maintenance doses of the drug prevented a 
reversion to fibrillation. No cause could be established to account for 
the cardiac disorder. The second patient had paroxysms which fol¬ 
lowed drinking bouts in almost every instance. Once begun, these 
attacks did not cease, even though he abstained from alcohol. Potas¬ 
sium acetate successfully stopped these attacks after about 8 gm. had 
been administered. In this case the relationship between the ingestion 
of toxic amounts of alcohol and the resultant alteration in chemical 
balance of the body offers an interesting field for speculation. The 
third case was also brought on following a drinking bout. 

The effect of potassium salts in the control of premature auricular 
and ventricular systoles is being studied and details of this study are 
to be published later. However our preliminary results indicate that 
potassium acetate in the maintainance doses mentioned is only mod¬ 
erately effective. 

SUMMARY 

1. The present lack of quinidine salts at some Naval stations makes 
it imperative that a suitable substitute be found for the control of 
certain cardiac arrhythmias. 

2. Potassium acetiite in dosage of 2 gm. four times daily proved 
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to be successful in abolishing the arrhythmia of “uncomplicated paro¬ 
xysmal auricular fibrillation” in the cases studied. 
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JAPANESE ARMY RIFLES AS THE CAUSATIVE FACTOR 
IN AN OUTBREAK OF DERMATITIS VENENATA 

Early in NuveiiilH*r, 13 men reported to the sickbay witli skin enip- 
tions. The fingers, Imcks of the hands, and wrists were involved in 
all. Seven of the cases were severe, with in addition involvement of 
neck, chest, and ankles. The eruption was vesicular, accompanied 
by edema and Intense itching. One man had a marked reaction in the 
ingninal region with a greatly swollen scrotum. 

The history of the onset of the disease was identical in all cases. 
The first area of involvement was the interdigital regions, the webs 
of the fingers, the backs of the hands, and the wrists. The lesions 
then spread to other parts of the body. Investigation revealed that 
all the ijatients had sandpapered and refinished the surfaces of cap¬ 
tured Japanese Army rifles within 1 to 3 days before the outbreak of 
the eruption. 

On the assumption that the Japanese lacquer or stain was the 
causative factor, patch tests were run on the patients and on controls. 
The men used as controls were men who had sandpapered and re¬ 
finished Japanese rifies but who had not developed the rash. The 
substance used for the patch test consisted of the fine dust-like 
powder which was obtained by light sanding of the rifie stocks. All 
of the controls showed no reaction, but positive patch tests developed 
among those who contracted the dermatitis. It is assumed that the 
hypersensitivity in these cases was due to the sandpaper scrapings 
consisting of lacquer, stain, and wood. 

As contact dermatitis has frequently resulted from contact with 
oriental lacquer, it is reasonable to assume that the lesions in this 
particular episode resulted from Japanese lacquer or stain.— 
DhCarlo, j., Jb., Lieutenant, junior grade (MC) U. S. N. R. 
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DEXTROCARDIA IN ASSOCIATION WITH A SHORT 
P-R INTERVAL WITH PROLONGATION 
OF THE QRS COMPLEX 

REPORT OF A CASE 

WILUAM D. STDBBNBORD 
(Commander (MC) U. S. N. R. 

A short P-R interval with a prolonged QRS complex, as described 
by Wolff, Parkinson, arid White ^ in 1930, has since then been fre¬ 
quently reported. It is known that this disorder occui-s most often 
in healthy young males without organic heart disease, but it has also 
been seen in association with organic heart disease. In Bishop’s* 
review of the literature in 1937, he found that, up to that time, no 
cases in conjunction with congenital heart defects were reported. Re¬ 
cently Palatucci and Knighton ® made a clinical study of this condi¬ 
tion demonstrating interesting variations shown in the electrocardio¬ 
grams. 

Attacks of paroxysmal auricular tachycardia and auricular fibrilla¬ 
tion are frequently characteristic of this condition. Atropine or 
exercise will often cause the electrocardiographic pattern to return to 
normal, or the return to normal may occur spontaneously. It has also 
been noted that during a paroxysm of tachycardia, the QRS interval 
may become normal. At the U. S. Naval Hospital at New Orleans, 
La., three cases of this .syndrome were seen, one in association with the 
congenital anomaly of dextrocardia. In view of the rarity of this 
unusual congenital anomaly in association with the Wolff, Parkinson, 
and White syndrome, the following case is reported. 

Case report .—A yeoman, first class, 31 years of age, was referred to the car¬ 
diac department of this hospital for an evaluation, as he was being transferred. 
His father died of tuberculosis at the age of 61 years, and his mother is alive 
and well. He has four siblings, all well, although one brother was turned down 
by the Navy liecause of some heart disorder. He had the usual childhood diseases 


1 Wolff, L. ; Parkinson, J. : and White, P. D. : Bundle branch block with short P-R 
Interval in healthy young people prone to paroxysmal tachycardia. Am. Heart J. 5: 
685-704, August 1930. 

s BiSHor, L. F., Jr.: Bundle branch block with short P-R interval in individuals without 
organic heart disease; case report with review of llteratnre. Am. J. M. Se 194: 794-BOO, 
December 1937. 

• PAi.ATrrci, O. A., and Knighton, .T. E. : Short P-R Interval associated with prolonga¬ 
tion of QRS complex: clinical study demonstrating interesting variations. Ann. Int. 
Med. 11: 58-69. July 1944. 
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of mumps, measles, and whooping cough. As a baby he had had pneumonia 
twice. He has had no operations. He had always felt well and while in high 
school he participated in all forms of athletics. In 1937 he took out some life 
insurance and, in view of the family history of tuberculosis, a routine chest 
roentgenograph was taken, at wdilch time it was noted that his heart was on the 
right side. 

In July 1942, while running up some steps, he felt as though he were going to 
faint. His heart began to beat rapidly and to give him pain. He consulted a 
physician who gave him a sedative and put him to bed. When he awoke the 
next morning, he felt perfectly well but was kept in bed for an additional 2 
days. He enli.sted in the Navy in December 1942. In February 1943, while in 
church, he suddenly developed a headache with dizziness, and fainted. A Naval 
physician who was called noted that his pulse was rapid and totally irregular, 
and he was admitted to the hospital, where the attack lasted for 10 hours. After 
4 days he was discharged from the hospital and since then he has felt perfectly 
well and able to perform his duties. His personal habits are good. He does 
not smoke or take alcohol, and he has no history of venereal disease. 

Physical examination show^ed him to be a well-developed and well-nourished 
male, 5 feet, 8 inches tall, weighing 152 pounds, and not appearing to be ill. 
Examination of the heart showed the apex to be in the fifth interspace below 



1. Roentgenograidi of chest showing dextrocardia. 
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the right nipple. The sounds were of good quality, with no murmurs, thrills, 
or irregularity. The pulse rate w’as 80 beats per minute, and the blood pres¬ 
sure 114 systolic and 04 diastolic. No other abnormalities were noted. 

Blood studios showed the hemoglobin concentration to be 12.8 gm.; the red 
blood cells 5,130,000 per cu. mm., and the white blood cells 6,700, with a normal 
differential. The blood cholesterol was 168 milligrams percent and the fasting 
blood sugar 83 milligrams percent. The urine was essentially normal. The 
Kahn test was negative. The basal metabolic rate was plus-one. 



2. Gastro-intestinal roentgenograph showing the stomach in the right 

side of the abdomen. 


X-ray examination of the chest revealed the heart to be a mirror image 
of the normal, with the aiH»x pointing to the right (fig. 1). A gastro-intestinal 
roentgenographic series .showed the stomach to be on the right side of the 
b<»dy, p< an ting to the left. The cecum and the api)endix also were on the 
left side (figs. 2 and 3). 
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3. The ascending colon, c-ecuni and appendix are shown in the left side of 

the abdomen. 


The electrocardiogram (fig. 4 (left)) showed the characteristic pressure of 
a dextrocardia with a complete situs inversus, lead I being completely in¬ 
verted and leads II and III transposed. In addition the electrocardiogram 
showed a regular sinus rhythm with a rate of 70 beats per minute. The P-R 
interv’al varied between 0.08 and 0.10 second, and there was a QRS of 0.12 second. 
The initial ventricular deflection was slurred in all standard leads. 

It may be noted that the third tracing shows the waves more clearly. In 
lead I there is an inverted P and a wide inverted R, followed by an upright 
T wave. Lead II is similar but shows a downward and wide QS deflection. 
In the Wolff, Parkinson, and White syndrome, if there is a large R wave in 
lead I, the T wave is commonly inverted. The tracing shows the same 
phenomenon as observed in dextrocardia and in the Wolff, Parkinson, and 
White syndrome. 

In order to determine the effect of exercise on the electrocardiogram, the 
patient was required to run a quarter of a mile at a rather fast pace, and 
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4. (Left) Original eleetrooardiograni showing characteristic picture of dei 
trocarilia. All preconlial leads were taken over the left ventricular apei- 
(Center) After exercise. (Uight) After atropine sulfate, grain l/loO, for 

three doses. 


then a tracing was taken iininediately. The elet'tnx^anliogram (fig. 4 (centerl) 
showed a normal sinus rhythm with a rate of 136 per minute. There wa# 
.some variation in the amplitude of the QRS c*omplexes asswiated with nipid 
respiration. The P-R intei^’al measured 0.10 to 0.11 second. In lead II it 
was almost impossible to determine accurately the P-R interval, and iht 
QRS appeared wider, while in the other leads the QRS interval was 0.11: 
second. 

A third electrocardiogram (fig. 4 (right)) was made after atropine sulfate, 
grain 1/150, had been given hypodermically every 4 hours for three dose> 
The drug had apparently little effect, and the electrocardiogram showed a 
normal sinus rhythm with a rate of 88 beats iH‘r minute. The P-R interval 
measured about 0.10 second. 

Exercise and atropine failed to abolish the elec-trocardiographic abnormalltj 

SUMMARY 

A case of dextrocardia in conjunction with the syndrome of the 
short P-R interval and prolonged QRS complex is presented. TIk 
combination of these two entities in the same person is a rare oc¬ 
currence. This patient, although he had these congenital anomalir'. 
was able to ])erform all his duties. 
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PENICILUN IN TREATMENT OF MADURA FOOT 


REPORT OF TWO CASES 
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Madura foot seldom originates in the United States. Up to 1931 
only 26 reported cases were found by Jones and Alden (/). The two 
cases to be reported here were both contracted outside the tropics, 
one of them within the continental limits of the United States. They 
were unusual also in that the fungus species found were Monosporium 
apiospermum and Cephalosporium granulomatis, which rarely cause 
Madura foot. For several years one of these cases was regarded 
simply as an osteomyelitis. In relation to penicillin therapy, our ex¬ 
perience tends to indicate that this condition is falling into a group 
which includes actinomycosis; in this group the drug has high thera- 
|)eutic value, but thus far has failed to achieve permanent cure with 
any certainty. 


CASE REPORTS 


Oa»e 1.—A 57-year-old veteran of World War I came to the United States 
from Italy while a child. He suffered a minor injury to the right heel in October 
1985 while working on a WPA project. Both the heel and foot became swollen 
and painful. After a 6-montb period of desultory improvement under treatment, 
followed by a relapse, be was admitted to a United States Naval hospital on 
25 April 1936, and a diagnosis of “cellulitis” was made. 

In addition to the swelling and redness there w’ere numerous vesicles on the 
inner aspect of the ankle and sole, underlaid by core-like masses which exuded 
a watery, yellowish mateiial when incised. Posterior to the internal malleolus, 
the parts were tender and pus exuded on pressure. The entire foot was tender 
to deep pressure. There were no localized areas of fluctuation and there was 
DO evidence of phlebitis or lymphangitis. 

Boentgenograpbic examination did not reveal any lesions of the bones. Roent¬ 
genograms of the chest also yielded negative findings, and physical examination 
did not disclose any abnormalities; moreover the findings at the physical ex¬ 
aminations during all of the subsequent visits to the hospital remained without 
positive diagnostic significance. 

laboratory examinations likewise did not reveal any significant findings except 
a mild grade of anemia (a minimum red blood cell count of 3,500,000). The 
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same was true during four 
subsequent admissions. 

The laboratory studies in¬ 
cluded urinalyses and blood 
examinations, blood Kahn 
tests, determination of 
blood sedimentation rate 
and coagulation time, com¬ 
plete study of the spinal 
fluid for evidence of syphi¬ 
lis, cultures of pus for bac¬ 
teria, and staining for acid 
fast microorganisms. 

Under simple palliative 
treatment and bed rest the 
condition improved, and 6 
weeks after admission the 
patient w^as discharged as 
cured. At an Incidental 
visit 15 months later, the 
patient’s only complaint 
al)out the foot was slight 
swelling and numbness. 

Nearly 5 years later the 
patient could not walk, and 
he was readmitted on 19 
February 1941. He had 
been treated haphazardly 
at home, going to work “off 
and on.” The foot was 
swollen and edematous. 

Roentgenographlc examina¬ 
tion Included the tarsals 
and metatarsals of the right 
foot. Along the shafts of 
the second, third and fourth 
metatarsals there were defi¬ 
nite, conspicuous, periosteal 
proliferative changes. A 
slight decrease in the joint 
spacings was noted between 
the tarsals and between the 
second, third and fourth 
metatarsals. The first and 
fifth metatarsals showed 
no x-ray evidence of osseous 
changes. There was a general demineralization throughout the proximal ends of 
the first, second, third and fourth metatarsals, and in the phalanges of the 
adjacent toes. 

In the proximal third of the shafts of the second, third and fourth metatarsals 
were what appeared to be small punched-out areas of demineralization of suffi¬ 
cient degree to destroy the normal cancellous architecture of the region. The 
adjacent tarsals showed none of these osseous changes. The long bones, the 
X)elvis, and the bones of the chest and skull appeared to be normal. 


^[4 * 





1. (Case 1). Radiograph demonstrating destruc¬ 
tive processes in bones 1 year prior to insti¬ 
tuting penicillin therapy. 
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At operation on May, a yellowish-white mass was found snhperiosteally 
over the head of the third metatarsal bone and was removed. The condition 
was still diagnoscHi as osteomyelitis. Four months after this admission the 
patient was discharged with the foot in a plaster cast, and was referred to the 
outpatient department for subsequent dressings. 

By 5 May 1942, in addition to the dusky red swelling previously recorded, the 
condition had extended to both the dorsal and plantar surfaces of the foot and 
the patient was admitteil for a third time. Roentgenographs showed definite 
changes as compared with those of 1941. The periosteal proliferative changes 
in the second, third and fourth metatarsals had increased in the proximal 
halves. Distally, in the third metatarsal, there was a fairly large area of 
destruction of the shaft. The first, second and third cuneiform bones now 
showed periosteal proliferative changes. The punched-out areas of bone 
destruction in the proximal thirds of the cuneiform bones had increased. The 
fifth metatarsal remained intact without any evidence of osseous changes, as 
did the first metatarsal. 

Again, under palliative treatment and rest in bed, the condition improved, and 
although there was still a certain amount of discharge from the sinuses, the 
patient was dismissed about 2 months after admission. 

Intense pain and swelling compelled a fourth return to the hospital on 18 
May 1943. The patient was well-nourished at this time and had gained several 
pounds since his first admission 7 years previously. The right foot was greatly 
swollen and infiamed. It exhibited a surgical scar on the dorsum, measuring 
2 inches in length, remaining from the previous operation. At various points, 
there were tender areas, together with scars from healed lesions (fig. 2). 

Roentgenographic examination Indicated progression of the osseous changes. 
The scaphoid, the cuboid, and the three cuneiform l)ones now showed advanced 
I)eriosteal proliferative changes, t<»gether with conspicuous “punched-out” areas 
of destruction throughout. For the first time, periosteal proliferative changes 
were observed along the proximal half of the first and fifth metatarsals. 



2 . (Case 1). Appearance when condition was of 7-year duration. 
Granulomatous swellings and sinuses present. 
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There seemed to be a tendency for demarcation, at this stage, in the 
shafts of the second, third and fourth metatarsal bones, yet there were definite 
punched-out areas of destruction in the proximal thirds of the shafts of these 
same metatarsals. The joint spacing between the astragalus and the scaphoid, 
and the calcaneus and the cuboid bones appeared to remain intact; that is, the 
articulating surfaces appeared to be smooth and regular throughout The pic¬ 
ture .of destruction predominated over that of proliferative changes. The 
demarcation in the second, third and fourth metatarsals was outstanding. 

A biopsy made on 11 June indicated nothing more than chronic osteomyelitis. 
Incisions were made, drainage was established, and sulfathiazole was applied. 
Nevertheless the condition progressed and the pain became so intense as to 
necessitate the use of morphine. At this time the diagnosis of Madura foot was 
established by laboratory methods. 

Treatment ,—At first courses (»f treatment were instituted comprising sul- 
fathiasole, roentgen rays, and large doses of potassium iodide, but without any 
appreciable Improvement. Penicillin was then resorted to, beginning on 9 No¬ 
vember, when the entire foot was swollen and bluish-red. There were numer¬ 
ous scars which resulted from the healing of previous sinuses, together with a 
few sinuses that were still discharging abundant watery pus. Several small, 
elevated, and fiuctuating nodules evidently represented the subcutaneous granu¬ 
lomas of this disease. One of them was incised and yielded cheesy, blood-streaked 
material, together with the grayish-white grains which characterize this (mono- 
sporium) form of Madura foot. However the lesion had not progressed to the 
size of the extreme cases which are met in the Orient. 

The first dose of penicillin was 60,000 units, administered intravenously. The 
average daily dose for the next 22 days was 160,000 units. On the fourth day 
of treatment, all of the sinuses were incised and thoroughly cleaned. On the 
tenth day of treatment, the swelling and induration had decreased remarkably, 
and pain had disappeared. The discharge had decreased and become thinner. 
On the fourteenth day of treatment, motion of the foot was improved and yet new 
nodules appeared to be forming at several places. The total dosage of penicillin 
was 3,700,000 units. 

Although there was encouragement In several respects, the prospect of cure 
was not at all promising in view of the development of fresh lesions, but before 
proceeding to amputation the patient was discharged on 4 December, 3 days 
following the last injection of penicillin, for a waiting period. At the end 
of 1 month he returned surprisingly improved. The foot was greatly reduced 
in size. Acute inflammatory features had disappeared and the patient was able 
to bear a certain amount of weight on his foot without appreciable pain. 

One month later all the lesions had healed completely and the foot could bear 
more weight 

When seen on 26 June 1944, the patient was able to walk for a few yards 
without the aid of a crutch and wanted to go to work. We realized, however, that 
it was premature to conclude that all of the microorganisms of the disease had 
been destroyed. It was certain, though, that penicillin had halted the progress 
of the disease. It had caused cessation of pain, reduced the original swelling, 
and at least temporarily healed all of the sinuses. 

An x-ray examination on 14 June indicated that the bones were participating 
In the improvement. There was notable recession in general of all evidences of 
periosteal proliferative changes. Increased lime salt deposit appeared to be 
present throughout the demarcated lesion; I. e., as it involved the proximal ends 
and shafts of the metatarsals and the three cuneiform bones, the scaphoid, and 
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the cub<>id Nines. There 
still appeared, however, to 
l^e punehe<l-out areas of 
demineralization in the dis¬ 
tal third of the calcaneus, 
ret periosteal proliferative 
chancres were absent. Again 
the picture of demarcation 
was conspicuous. The ra¬ 
diographic impression was 
that there had been consid¬ 
erable absorption of the 
pnKlurts of osseous de¬ 
struction. 

Rifth oftmission .—In Au¬ 
gust, only 2 months after he 
had apjieared to be cured, 
the patient returned be¬ 
cause of a severe, acute 
exiicerbation. The entire 
foot was intensely swollen, 
extremely iiainful, and cov¬ 
ered by numerous new si¬ 
nuses together with old 
ones that were again exuda¬ 
tive. Cultures were made 
from pus, and Monosporiuni 
apiospernium was again 
identified. No surgical pro¬ 
cedures were undertaken, 
penicillin was again admin¬ 
istered, and after 2,100,000 
units had been employed 
there was no objective im¬ 
provement ; however dis- 
cximfort and pain were re¬ 
lieved. Considering the 
ex t reme osseous destr uc- 
tion and the sec‘ond failure 
with penicillin, the foot was 
amputated on 26 October. 

Hiiftologic examination ,— 

The specimen submitted was 
not ample for satisfactory evaluation of representative tissue changes. Most 
of it consisted of blood and nec-rotlc fibrous tissue, interspersed with smaller or 
larger areas of leukocytic infiltration. Definite granulomas were not discov¬ 
erable, but at several places there were areas of diffusely distributed and 
degenerated epithelioid cells. Within two localized aggregations of leukocytes 
the sijecial fungus structures appeared which constitute the well-known “grains” 
of Madura foot. One was so necrotic as to defy analysis of its structure. The 
other was better, but so small that it could not be identified grossly and must 
have represented a young form. It measured 0.7 mm. in diameter. 

It was somewhat dumbbell in shape, with an even, rounded contour and a 
slightly pebbled surface. This was due to the slightly projecting ends of certain 



3. (Case 1). Six months after instituting 
. penicillin therapy. 
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4. (Case 1). Colonies of Mono- 
sporiiini apiospennuin 4 weeks 
old, growing on Pennsylvania 
medium. The one on the left 
is already becoming pleomor¬ 
phic as shown by the white, 
cottony formation on the sur¬ 
face. The rest of the colony 
is delicately powdery and yel¬ 
lowish-brown in color. Col¬ 
onies in sul)culture did not re¬ 
peat these distinctive features; 
they were cottony in all their 
parts. 


5. (Case 1). (Right) “Grain” in 
histologic section. The sur¬ 
rounding black material is 
blood. 




6. (Casel). Alonosporium 
apiosperimini in culture. 
Large siK)res borne 
singly but sometimes in 
pairs; either with or 
without si)ecial cimidio- 
phores. 
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radially directed, irregularly columnar, hyaloid structures which collectively 
comprised a fairly thick peripheral zone. There was thus an approach to the 
architecture of the ray fungus of actinomycosis, except that the rays were far 
coarser and not definitely club shaped. Moreover the central part of the grain 
did not exhibit the granular structure of a classic ray fungus; it was (K)mposed 
of comparatively large and vacuolated cells which were presumably the cjoarse 
hyphae of this fungus as it grows in tissue. There was not the slightest evidence 
of pigment in the fungus mass; this is compatible with the fact that the grains 
observed in the pus were white. In short, the sections excluded a diagnosis of 
actinomycosis and of those other forms of Madura foot in which the grains that 
appear in the pus are black. The characteristics of the grain conformed to those 
found in published descriptions of Monosporium apiosi)ermum. 

Cultures ,—^Materials from pus were planted on Pennsylvania medium, which 
is an American modification of Sabouraud's test medium. Fungus colonies de¬ 
veloped fairly rapidly, becoming 2 cm. in diameter within 3 weeks. The margin 
was sharp, the texture compact, and the surface delicately granular and of a 
dirty, brownish-yellow color. EiVentually the surface became uneven and de¬ 
veloped a few fairly deep radial furrows. Even in the primary plantings, pleo- 
morphism developed rapidly in the form of a white, cottony coating which com¬ 
pletely obscured any underlying features that might have been characteristiCy 
and in subcultures the white, cottony growth constituted the entire colony. That 
is, stock subcultures of our strain did not reveal the distinctive characteristics; 
the latter were observed only in the primary cultures. 

This was found to be true also of a culture of Monosporium apiospermum 
which was secured from the National Type Culture Collection. When trans¬ 
planted upon Pennsylvania medium, only the noncharacteristic, white, cottony, 
pleomorphic colony developed. This culture was examined microscopically for 
authenticity, and the typical conidial forms of monosporium were found. 

In hanging-drop cultures examined under the microscope, the features also 
conformed to already published descriptions of M. apiospermum. Hyphae were 
narrow, indistinctly septated, and contained large spherical metachromatic gran¬ 
ules;. For the most part straight, some were crooked or varicose or both. Goodly 
portions of the mycelium were of almost hairlike delicacy, tangled and wavy; 
these features do not appear in other descriptions of this species, but may have 
been overlooked or be the result of differing cultural environments. The conidia 
were large, clear or smoky, ovoid, smooth surfaced and double contoured. They 
were borne singly, either at the tips of hyphae or on short lateral hyphae. They 
contained two spherical metachromatic granules. 

Special search was made for perithecia, containing spores, which Weidman 
reported in the publication by Jones and Alden (i), and the ascocarps which 
Emmons (2) has discussed, but without success. Nor were they discovered in 
hanging-drop preparations or in histologic sections of test tube cultures which 
were made in the manner described by Weidman. 

Accordingly, as the result of the histologic and culture studies, the fungus in 
the case can be definitely diagnosed as Monosporium apiospermum. Incidentally 
Emmons has indicated that this species is identical and synonymous with Alles- 
cheria boydii; the latter is the ascocarpic stage of M. apiospermum. 

Of the 8 genera and 30 species of fungi which are recorded { 3 ) 
as causing Madura foot, Monosporium apiospermum is one of the less 
common agents. Up to 1930, only seven cases were found in the litera¬ 
ture by Gay and Bigelow { 4 ). 
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Cane 2 ,—A 40-year-old native-born Filipino, while aboard ship in the Aleutian 
Islands in 1042, bruised his right heel against a cable. This was followed by a 
“boil.” It healed but recurred three times. In September 1943 the lesion was 
incised and drained. Although it improved somewhat, there was still c<msid- 
erable discomfort, especially during and after exercise. 



7. (Ca.se 2). Appearance of foot on admission to the hospital. 


When he was seen at the Naval hospital on 6 March 1944, no essential abnor¬ 
malities were found on physical examination except an area on the inside of the 
left heel. Here there was a scar about 6 cm. in length, and on either side of it 
there were several healed lesions. Posteriorly there was a soft, fluctuating, 
tender nodule. Two similar but smaller nodules could be palpated above and 
below the scar. The entire region was moderately swollen, but there were no 
sinuses. In view of our experience in the preceding case, Madura foot was 
susi^ected. 

Koutine laboratory examination, including blood counts, urinalyses and Kahn 
blood test, yielded negative findings. Similarly, x-ray studies disclosed no evi¬ 
dence of osseous involvement. On 24 April, one of the nodules was completely 
excised under spinal anesthesia and the strictest of aseptic conditions. Scrap¬ 
ings from the cut surface contained purulent material and black granules. The 
siXH imen was subjei-ted to bacteriologic, mycologic, and histologic examinations. 
Immeiliately following this, all other nodules were incised and curetted. 

Hiatolof/ic flndinf/fi .—These were not at all characteristic for Madura foot, in¬ 
asmuch as fungous substance was not included in the sample of skin submitted. 
Dt‘ep in the corium there was a sharply outlined region of inflammatory round 
cell infiltration, and nearby there were one or two smaller areas. The large 
one consisted of a rather highly vascular stroma of loose, young, fibrcx*ellular 
tissue, richly infiltrated by inflammatory round cells, mostly plasma cells and 
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8 . (Case 2). Portion of black “grain” from cut surface of 
l»iopsy specimen as seen microscopically. The double con¬ 
tour on the chlamydospores is indicated by arrows. Others 
of these spores are so degenerate and distorted that the 
details of their original structure can no longer be rei'og- 
nized. The spore in the lower right-hand corner has l>een 
inserted from another photograph. These cells apiH^ar 
to be similar to the hulle cells which apiiear in cultures 
of certain aspergilli. 


lymphocytes. Polyinorphcafuclears oc-c-urred, hut never in sutticient numbers to 
indicate actual pus production. Epithelioid cells could be discovereil only uix)n 
careful search; they were sparingly distributed and intermixed with the other 
kinds of cells. Giant cells were not observed. Nowheiv was there a sufficient 
focalization of any special kind of cell to permit the rec‘ognition of miliary lesions. 

Barteriologic (infl mgeologic findings ,—Inasmuch as it had been questioned (5) 
whether the fungi in Madura foot are always the causative agents and suggested 
that bacteria are the culpable ones, particular pains were taken to test for bac¬ 
teria in the material excised. Cultures were made for bacteria both aerobically 
and anaerobically, including blood agar, but none grew under any circumstances. 
Thus it appears that the fungus which was isolated is the valid cause in this 
ease, particularly sinc*e similar structures (chlamydospores) were found both 
in the grain and in blood agar cultures. 

One of the black granules from tissue scrapings was crushed under a coverslip 
and mounted in normal salt solution. It was found to consist almost entirely 
of dark, golden-brown fungous elements. These appeared in the form of closely 
packed agglomerations of chlamydospores with but few hyphae. Most of the 
chlamydospores were large, flattened on one or more sides, puckered and other¬ 
wise deformed, and appeared to be dead. Their walls were so thick that at 
times they encroached upon the interior of the spore to the extent that little 
of the cytoplasm was represented; sometimes they were faintly, concentrically 
striated. At most only a few granules appeared in the interior, together with 
a round, hyaloid body. 
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In most cells the thickness of the wall varied within a single cell, being so thin 
at one place as to suggest that the cell would rupture easily. Most of them were 
mere shells, without any recognizable internal structures. There was not the 
slightest tendency toward fusion of the chlamydospores, such as occurs in the 
formation of organes nodulaires and sclerotia formation. Nor could any special 
arrangement of the grain into zones, such as appears in infections by Madurella 
mycetomi, be recognized, but it should be remembered that this was a crushed 
specimen. 

The hyphal elements were so highly degenerate that their original characters 
could not be established. It was clear that the black grains consisted almost 
solidly of large, brown chlamydospores which were old and degenerate. 

Cultures .—Upon Pennsylvania medium kept at room temperature, the colonies 
grew rapidly. Within 1 week they were 1 cm. in diameter, thin, flat, and gray¬ 
ish-white. The surface was delicately granular, like ground glass. From the 
margins, short, delicate radiations extended for 1 or 2 millimeters. In 3 weeks 
the colony was 2 cm. in diameter, the gray color had deepened, and a granular or 
crumbly disk had developed in the center; a peripheral zone was now moist, 
smooth, and exhibited a few radial furrows. At the end of 2 months, parts of 
the colony were brown and the surface had become elevated into sharp folds 
in the center, but elsewhere the colony was still flat and exceedingly thin. Every¬ 
where it was moist or waxy. Eventually after several months coalescent tufts 
or spicules of white, cottony mycelium projected upward from the surface in the 
center of the colony (coreniia). 

Miscroscopic appearauee of the fungus .—In hanging-drop cultures of glucose 
bouillon kept at room temperature, the characters of cephalosporium appeared, 
such as are represented for this genus by Dodge (^). The details of structure 
will be published shortly as for a new species which has been named Cephalos¬ 
porium granulomatls, Weidman and Kligman. It is not Cephalosporium recifei, 
which is the only species of cephalosporium that was recorded by Brumpt as a 
cause of Madura foot, nor is it the unnamed species of Carrion (7). 

After standing in the laboratory for several weeks, the original crush prepa¬ 
ration of the black grain was re-examined, and it was now found that mycelium 
had grown from some of the chlamydosijores. It appeared in two forms. The 
one was composed of nondistinctive, broad hyphae with sharp, heavy septa such 
as appear in asi)ergillus and other well-known molds. Branches were short 
and had rounded ends. The cytoplasm was dark brown, hyaloid, and appeared 
dense. It did not contain granules. A few hyphae were discovered which were 
septated, in which case the segments contained one or several large, rounded, 
clear structures which might possibly represent fat or beginning arthrospore 
formation or both. In short, this brown mycelium could be reasonably recon¬ 
ciled with the brown arthrospores and may be assumed to be the form which 
mycelium would take if it grew in the lesion. 

In view of these discrepancies between the features in the grains and the 
hanging-drop preparations, particularly the absence of chlamydospores in the 
latter, it was thought at flrst that the cephalosx)orium diagnosed in the hang¬ 
ing-drop preparation was a contaminant and not the causative agent of the 
disease. As a check, then, cultures were grown upon blood agar at 37.5® centi¬ 
grade. This resulted in colonies with an entirely different appearance from the 
ones grown at room temi)erature on Pennsylvania medium, and forms were now 
found microscopically which were quite compatible with those in the black grains 
from the lesion. Thus although mycelium dominated the picture, numerous 
chlamydospores were also present which conformed closely to those in the grains. 
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It s^ms reascmable, therefore, to ooncliide that this cephalosporium is the cause 
of this case of Madura foot 

As a matter of record, the colonies which were grown upon blood agar at 
37^^ C. appeared as follows. At the end of 10 days they differed radically from 
the ones previously secured. Obviously, growth was highly retarded. The 
colony was only from 6 to 8 millimeters in diameter. It had sharp, irregularly 
lobuiated outlines and was so highly elevated (3 or 4 mm.) above the level 
of the agar that the colony appeared as a lump. Its consistency was compact. 
With its pale, grayish-brown color, and a somewhat moist appearance, it re¬ 
sembled wax. The surface was lumpy or vermicular, and in some colonies a 
delicate, gray, powdery deposit more or less obscured the browner, waxier parts 
underneath. These powdery features prevailed at the upper portions of the 
a^r slant where the medium was thinner and drier and where growth conditions 
were therefore more adverse. There was a striking resemblance to Achorion 
sehoenleinii except that growth was somewhat more rapid. 

Treatment .—Penicillin therapy was instituted the day following biopsy. It 
coosisteil of 20,000 units every 3 hours until a total of 2,300,000 units had been 
administered. Within 4 weeks all of the Incised lesions around the biopsy 
wound had completely healed, but the wound itself required 2 more weeks of 
treatment with sterile dressings. The patient was discharged to full duty 6 weeks 
after completion of the penicillin treatment. 


COMMENT 

Although the bones had not yet become involved in the second case 
reported here, both cases may be classified as Madura foot largely 
because of the “grains” developing in the tissue and pus. Features 
common to both were their occurrence in foreign-born males, and that 
the lesions developed outside the tropics. In other respects, however, 
they differed as follows. 

In case 1, the disease was of 7 years’ duration, and had led to exten¬ 
sive destruction of bone; in case 2, it had been present for only 2 years 
and was confined, apparently, to skin and subcutaneous tissues. The 
causative microorganism was different in the two cases, and the ages 
of the patients differed widely. Judged by the experience with peni¬ 
cillin in case 1, with apparent cure for 8 months, it would be pre¬ 
mature to claim that there was also a difference in the efficacy of peni¬ 
cillin therapy in the two cases; there is still time for the patient cited 
in case 2 to suffer a relapse. It is similarly premature to conclude 
that the difference in therapeutic result can be explained on the basis 
of the different causative microorganism. 

One conclusion is permissible; namely, that penicillin as currently 
employed is not invariably curative for Madura foot. It can, though, 
at least ameliorate the disease in a prompt and spectacular manner. 
In case 1, although the lesions at the final admission to the hospital 
remained uninfluenced, pain was completely relieved. Incidentally, 
these considerations have a striking parallelism with results that have 
accumulated in a similarly small way for actinomycosis {8) (9) (JO) 
which has many features in common, both clinically and patholog- 
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ically, with Madura foot. In fact, Actinomyces bovis is numbered 
among the microorganisms which can cause Madura foot. 

In short, although the story of penicillin therapy is only beginning, 
it appears that a group of fungus diseases may be developing, in which 
the value of penicillin is equivocal, at least as currently employed. 

SUMMARY AND CONCLUSIONS 

1. Two cases of Madura foot are reported. Both occurred in for¬ 
eign-born persons, yet the disease was contracted outside the tropics 
(Philadelphia and Alaska). 

2. Both of the fungus species concerned were among the rarer causes 
of Madura foot; Monosporium apios])ei'mum and Ceplialosporium 
granulomatis. 

3. Results of penicillin therapy differed in both cases. In the first 
case the disease had progressed to the development of osteomyelitis, 
and although an apparent cure was achieved at first in a most spectac¬ 
ular manner, the disease relapsed and amputation had to be resorted 
to, even though the penicillin was administered over a relatively long 
period (27 days). The patient was an elderly man. In the second 
case, which concerned a young Filipino sailor, only the soft tissues were 
involved, and at the end of 8 months the cure apiiears to be permanent. 

4. Attention is called in the first case to the discrepancies in the 
symptoms that appeared late during the unusually long administration 
of penicillin; i. e., old lesions regressing but new ones appearing. Thi.s 
seems to speak for a wavering period in the therapeutic effect, with 
the scales finally turning favorably after discontinuance of treatment. 
No explanation for this can be made, particularly in view of the rapid¬ 
ity with which penicillin is ordinarily excreted. 

6. Although there appears to be a parallelism between Madura foot 
and actinomycosis in regard to the possible value of penicillin therapy, 
such a generalization camiot be made with finality at the present time. 
Certainly it cannot be made to include the entire group of deep mycoses, 
in view of the recalcitrance of coccidioidal granuloma and blastomy¬ 
cosis which has been rather uniformly reported for these conditions. 
Indeed it is scarcely reasonable to expect penicillin to be uniformly 
efficacious in Madura foot, because the condition is only a clinical 
entity: in it no less than 8 genera and 30 species of fungi have been 
listed (Brumpt). On the face of it, the value of the biologic product, 
penicillin, should depend on the causative agents in the individual case 
rather than on human anatomy and the production of grains; the lat¬ 
ter two features are wholly artificial (biologically speaking) factors, 
and cannot logically be reconciled with the value of penicillin. This 
emphasizes the necessity for precise mycologic determinations in future 
studies of the value of penicillin in Madura foot in general. 
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BACTERICIDAL EFFECT OF ETHER 

Ether is quite ineffective as a sterilizing agent for the skin, since 
its effect is very slight on staphylococci and streptococci when 
ai^lied to a surface—though it is effective against certain bacillary 
forms, both gram-positive and gram-negative.— Archer, Q. T. L. : Bac¬ 
tericidal effect of mixtures of ethyl alcohol and water. Brit M. J. 
2:148-151, August 4, 1945. 
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NICOTINAMIDE FOR ATROPHY OF TONGUE 

Treatment with SO^mg. doses of nicotinamide brought about strik¬ 
ing improvement in a large group of patients having atrophy of the 
tongue, including fissures. It reduced also the number of filiform 
papillae and dental scalloping. Treatment was most complete in 
the case of the papillae but was also noticeable in the shallower 
fissures, and it markedly decreased the amount of scalloping.— 
Sevkinohaus, B. L., and Kthos, E. D. : Reversal of lingual atrophic 
changes with nicotinamide therapy. Arch. Int. Med. 76: 81-33, 
July 1945. 
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REPORT OF A CASE 


MORTON A. LORING 
Lieutenant (DC) U. S. N. R. 


In the course of a routine dental examination of Seabees leaving 
for a foreign base, an unusual case of dentinogenesis imperfecta was 
seen. The 30-year-old patient was well aware of the defect and was 
able to trace its occurrence in his family for the past seven genera¬ 
tions. He knew the condition only as “brown teeth,” as those of his 
family similarly affected had termed it. The patient had no other 
apparent defects of mesenchymal origin, such as are often found in 
cases of dentinogenesis imperfecta. The defect will invariably show 
in osteogenesis imperfecta, but no evidence of this disease was found. 
The hypoplasia was noted in the deciduous as well as in the permanent 
teeth. 

The hereditary nature of the disease is evident from the genealogy 
chart (fig. 1). The chart covers seven generations and illustrates the 
fact that the condition is not shown in the children unless it is visibly 
possessed by one of the parents; it is therefore a dominant character¬ 
istic with a ratio of 1:1 to be expected in the offspring. Such a ratio 
has been followed very closely in this family, especially so in the fifth 
generation. The defect had never been noted in any other family of 
the township, eliminating the water supply as a possible etiologic 
factor. Furthermore the defect continued to appear even though the 
family moved to an entirely new locality. The hereditary pattern 
followed in the permanent teeth shows up equally well in the deciduous 
dentition. 

Caxe report .—Oral examination of the patient revealed an extreme progna¬ 
thism (figs. 2 and 3). All of the teeth except some of the molars showed excessive 
wear, and some, namely, the upper and lower bicuspids, were worn down to the 
gingival border. The enamel was friable and extremely thin. It separated 
easily from the teeth and was straw-yellow in color. The dentine was highly 
polished, with an enamei-like smoothness. Not all of the teeth were equally 
involved and those which were not affected (the upper right third molar, the 
upper left third molar, and the lower right and left second and third molars) 
showed normal anatomic configuration but had a bluish tinge. 

There was no evidence of Salivary calculus, and no progressive caries was 
noted. The patient stated that originally the enamel was of normal amount, 
although brown in color, but that it seemed to wear away almost immediately 
after eruption of the teeth. He bad a vivid memory of having “a mouthful of 
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!• Genealogy chart of a family with an inherited defect 
of dentine. This characteristic is dominant and will 
not show in the children unless possessed by one of 
the parents. 

sand” one day after he had struck his head on that of another player in a 
foot bail game. Although large pieces of enamel had been chipped off, he had 
had no sensation of pain. 

The gingiya was normal and healthy. The torus mandibularis was prominent 
and the buccal aspect of the alveolar bone was pronounced. 

Figure 4 shows the loss of vertical dimension caused by excessive wear, as 
eviden<‘ed by the flat, thin lip line, the prognathic appearance, and the deep 
nasolabial furrow. 

Roentgfmographic examination revealed the roots to be short and blunted at 
their apexes. Even those of the molars, which are not apparently affected by 
the defect, gave the appearance of being foreshortened. The pulp chambers were 
entirely obliterated and the pulp canals, when present, were of narrower diameter 
than normal. The teeth were widely spaced, having been worn down past their 
widest mesiodistal diameter, yet the crests of the alveolar interdental bone were 
high and well formed. The alveolar bone was compact and the trabeciilation 
normal. The peridental membrane was normal, the lamina dura dense. There 
was no evidence of active caries. Amalgam restorations noted on the molars 
were placed early in the patient’s life, in an attempt to retard the destruction. 
When they were placed, the patient had no sensation of pain. 

Inevitably the end result must be full or partial dentures. The patient re¬ 
ported that his father had had all his teeth removed, when at 12 years of age he 
was convinced by the past experience of his own father of this necessity. The 
patient’s sister had a partial denture made to restore the anterior teeth for 
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2. The teeth in centric occlusion, showing the extreme prognathism 
and the attrition of the anterior teeth. 



esthetic reasons. The patient himself feels that he is maintaining ade<iuate mas* 
ticatory function, and his excellent physical condition eloquently bears out his 
statement, therefore treatment at this time is not considered warranted. 


According to Wilson and Steinbrecher (1) who examined two such 
affected teeth histologically, the enamel differs only slightly from nor¬ 
mal. The pulp chamber is absent and there appears to be an almost 
total absence of dentinal canals in the labial and lingual aspects of the 
cervical area. The dentinal tubules, when present, are irregular in size 
and in direction, some being quite bulbous and appearing more like 
pulpal inclusions than dentine tubules. Interglobular spaces are 
numerous. 
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A high-power photomicrograph, which they have reproduced, shows 
the giant dentinal canals and tuft formation. These investigators sur¬ 
mised that these canals probably contain nerve, lymph, and blood 
supply to the dentine. By means of the benzidine test, they proved 
that blood was present in the dentine. The discoloration of the den¬ 
tine, then, would correspond to that often seen following a traumatic 
injury to the tooth. Therefore they theorize that there is a blood 
supply in these teeth not only in the pulp, but into the dentine as well. 
The defect thus involves not only a hypoplasia of the root, and a dys¬ 
trophy of the structural arrangement of the dentine, but also a dis¬ 
arrangement of the circulatory supply of the teeth. 

Roberts and Schour’s (^) conclusions amplify the foregoing obser¬ 
vation by stating that the enamel structure is normal, and that the 
mantle dentine nearest the enamel is normal but the circumpulpar 
dentine is atypical in that it is characterized by (1) irregular tubule 
arrangement; (2) a smaller number of tubuli than normal; (3) occa¬ 
sional larger diameter of the tubuli with cellular inclusions; (4) nu¬ 
merous branchings of the tubules; (5) accentuated incremental strati¬ 
fication of the dentine matrix; (6) poor calcification; (7) the pulp 
cavity greatly diminished in size and filled with atypical dentine; and 
(8) no odontoblasts noted. 

Hodge {3) reported a high water content, from 15 to 20 percent in- 
st«ad of the normal 8 to 10 percent, and a low inorganic content, from 
70 to 75 percent instead of the normal 80 to 85 percent. Calcium, phos¬ 
phorus, and carbon dioxide ash content were essentially normal. These 
findings were corroborated by Skillen 

REFERKNCE8 

1. WitaSON, O. W., and Steinbbecher, M. : Hereditary hypoplasia of dentine. 

J. Am. Dent. A. 16: 866-S8d, May 1929. 

2. Roberts, E., and ScHom, I.: Hereditary opalescent dentine (dentinogenesis 

imperfecta). Am. J. Orthodontics 25: 267-276, March 1939. 

Hodge, H. C. : Correlated clinical and structural study of hereditary opale.scent 

dentine. J. Dent. Res. 15: 316-^17, m5-1936. 

4. SkiIaUKN, W. G. : Histologic and clinical study of hereditary opalescent dentine. 

J. Am. Dent. A. 24: 1426-1433, September 1937. 

i i. 


MORTALITY FROM SYPHILIS 

In the individual patient who has received adequate treatment 
and in whom physical examination and spinal fluid examination 
^ow no abnormalities, the chance of death as a result of syphilis 
is minimal.— Schambrro, L. I.: Prognjo.sis of syphilis; critical re¬ 
view of clinical, autopsy, and life in.surance studies. Am. J. Syph., 
Qonor. & Ven. Dls. 29: 529-550, September 1945. 


Digitized b'> 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 



ACUTE ATABRINE INTOXICATION 


REPORT OF A CASE 

ROBERT C. BURNHAM 
Lieutenant Commander (MC) U. S. N. 

In the light of widespread belief that atabrine is a dangerous drug, 
the meagerness of reports on its toxicity is surprising. In studies on 
growing rats, Wright and Lillie (i) found that a high dosage of 
atabrine (30 milligrams per kilogram) over a long period of time 
produced minor, revei-sible, degenerative changes and pigment cell 
infiltration in the heart, liver, kidneys, lungs, spleen, and intostine. 
Higher dosage, near the limit of tolerance for a similar period, 
caused arrested growth, emaciation, liver infarction, cirrhosis and 
infiltration, focal myocarditis in the wall of the left ventricle, 
glomerular kidney degeneration, interstitial and alveolar pneumonitis, 
widespread pigment cell infiltration into lymphoid tissues, and gen¬ 
eralized yellow staining of all tissues. 

Similar findings were reported by Martin, Cominole, and Clark {2). 
Sollman (3) noted, in addition, central nervous system symptoms pre¬ 
ceding death. He states that dosage of one-third the minimum fatal 
dose for 14 days produced hepatic impairment, but that dosage of 
one-sixth the minimum fatal dose for 6 weeks did not. In acutely 
intoxicated rabbits and cats, Hecht (4) noted enteritis, staining of the 
intestines, and liver hyperemia. 

Bispham (5) reviewed all toxic reactions reported from the clinical 
use of atabrine up to November 1940. In 49,681 cases there were 38 
severe toxic reactions, which disappeared on withdrawal of the drug. 
These were severe headache, abdominal pain, vomiting, diarrhea, 
mental depression, and psychoses. Blackwater fever was reported 
after small doses as has been the case in connection with quinine 
therapy. During 14 years in the tropics, and more particularly in a 
2-year series of 30,000 cases treated with atabrine. Dove (5) noted 
no cases of alarming reactions. A report of the Surgeon General of 
the Army in September 1943 (7) mentions that in a few instances 
hepatic disease may have been as.sociated with atabrine in therapeutic 
doses, whereas suppressive doses had been taken by several groups for 
a year or more without known lasting untoward effects. 

Sollman states, without giving the source, that cases of acute col¬ 
lapse and death have been reported, usually following intravenous 
use of the drug. It is generally accepted that therapeutic doses of 
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atabrine produce a small percentage of minor symptoms, mainly 
headache, abdominal pain, vomiting, and diarrhea, most of which dis¬ 
appear even without withdrawal of the drug. Central nervous system 
symptoms, from minor irritability to excitement, delirium and psy¬ 
choses, have been uncommon and often loosely attributed to atabrine 
therapy. There is apparently no record of an autopsy in a case of death 
from atabrine. 

By taking a huge dose of atabrine in an unsuccessful suicidal at¬ 
tempt, a patient recently created a rare opportunity to observe acute 
atabrine intoxication. 

Cewc report .—The patient, a 24'year-old Navy enlisted man, had been hos- 
pitaUsed because of chronic low back pain which allegedly began upon his entry 
into the service. There was a history of an undiagnosed, feverish illness In 
infancy, childhood difficulty with his legs, and a lifelong rolling gait. He was 
found to have diminution of the normal lumbar curve. The left lower extremity 
had a smaUer circumference than the right, with slightly greater deep tendon 
reflexes. All other findings, including x-ray and cerebrospinal fiuid examina¬ 
tions, were normal. 

Attempts at treatment by means of postural exercises and physiotherapy met 
with no cooperation and no success. It was decided that he had a residuum of 
an infantUe hemiplegia. A further trial at duty was recommended, and the 
patient was so informed. 

Sometime in the midaftemoon of 3 April 1944, he took an undetermined amount 
of atabrine in tablets of IV^ grains. He washed the tablets down with a bottle 
of Coca-Cola, taking about four or more tablets with each sip. At least 90 grains 
were probably ingested, the exact amount being unimportant in the light of the 
vomiting that followed. Within 2 hours he noted dizziness and blurring of vision, 
and at that point became amnesic. 

At 1900 he had a convulsion consisting of bizarre tossing of his arms and kick¬ 
ing of his legs. EiXamination shortly afterward revealed him to be 8tui)orous, 
responding only duUy to stimuli. His face was flushed, his extremities pale, cold 
and moist. The pupils were dilated but reacted normally to light. His pulse 
rate was 90, thready and weak; blood pressure was 78/60. His extremities were 
flaccid, but deep tendon reflexes were active and equal. He had vomited, and 
continued to retch and vomit yellow, slightly blood streaked, mucoid vomitus. 
This was inadvertently tasted by a medical officer and found to match closely 
the bitter taste of atabrine. 

Thorough gastric lavage was performed at once and 1,000 cc. of 5-percent dex¬ 
trose in saline solution was administered intravenously. The patient's state of 
collapse improved during the next 12 hours, with recovery of the blood pressure 
and Improvement in the pulse rate. He remained stuporous but restless, with 
clonic twitching of the extremities and facial musculature, and picking at his 
face and body. There was incontinence of urine and feces. There was a sug¬ 
gestion of trismus and nuchal stiffness. Deep tendon reflexes at this time were 
absent, except for active triceps Jerks; the neurologic findings were othelr- 
wise normal. Cyanosis developed, with generalized pulmonary rhonchi and 
small, moist rflles in both bases. There was some dehydration. His skin had 
become greenish yellow, deeper streaks showing the courses of the saphenous 
veins. There was no discoloration of the sclerae, but his tears, urine, and 
perspiration were all colored, and his bath water had a heavy. Jelly-like, deep 
green precipitate. 
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By 24 hours after ingestion of the atabrine he was more alert and ruKlded in 
response to some questions but was still mute. He was getting oxygen by nasal 
catheter and had been given 4 liters of 5-percent dextrose in normal saline solu¬ 
tion. The urine contained a trace of albumin and 2-plus sugar, but was otherwise 
not remarkable. There was slight hemoconcentration, with an erythrocyte count 
of 4,720,000 and a hematocrit reading of forty-eight. The leukocyte count was 
16,300 with 4 percent lymphocytes, 4 percent monocytes, 18 percent immature 
forms and 74 percent polymorphonuclear leukocytes. The Icteric index was 13.5 
units. Clonic twitchings had ceased, but restlessness and dribbling of urine 
continued. The skin discoloration continued to deepen. 

Within 48 hours of taking the atabrine the patient was conscious, able to give 
a history, and was taking fluids by mouth. He complained of nausea, generalized 
headache, and pain in the epigastrium and the right lower part of the chest. He 
had a loose cough productive of yellow mucoid sputum. Neurologic examinatiou 
showed the responses to be normal. He had received a total of 8 liters of dextrose 
in saline solution by infusion. Infusions and oxygen were discontinued, and he 
was given 1 ounce of brewer’s yeast dally. At about this time yellow discolora¬ 
tion of the sclerae was first noted. 

Recovery was rapid and complete. The cough disappeared without develop 
ment of pneumonia. The leukocyte count fell to 12,500 on the second day, to 
10300 on the third day, and was 8,850 on the twelfth day, with the differential 
count restored to normal. The icterus index fell to 7.5 units by the end of 2 
weeks, but yellow skin discoloration was still evident at the end of a month. At 
no time could the liver or spleen be palpated. 

No evidence of liver damage was found. When the icterus index was highest 
the qualitative van den Bergh test was negative. Blood urea nitrogen determi 
nations were 19.9 milligrams on the first day and 20 milligrams on the third day. 
At this time the blood cholesterol was 235 milligrams and the prothrombin time 
was 50 percent of normal. On the sixth day a hippuric acid test showed a total 
benaoic acid excretion of 4.26 grams. When repeated at the end of 5 and 6 week> 
the excretions were 2.66 gm. and 3.43 gm. respectively. 

One atabrine blood level determination was done, on the second day. at 
the laboratory of the Letterman General Hospital. This proved to be 4T5 
gammas, 25 gammas below the maximum carrying capacity of the blood, and 
the highest level encountered up to that time at that laboratory. 

PSYCHIATRIC ASPECT 

This case is of psychiatric interest mainly for the light it throws 
on the motivation for certain suicides. It is only when such attempt- 
fail, and the person himself is available for study, that there can 
be a reconstruction of the motive which is not highly conjectursL 

This man had a lifelong history, confirmed by his mother, of 
emotional instability. His interests and aims were highly self- 
centered. He displayed little warmth toward others and was not 
gregarious. Frequently when thwarted he had outbursts of violent 
hostility, easily provoked by real or fancied slights and injuries. 
Throughout childhood these outbursts took the form of temper tan¬ 
trums in which he threw himself onto the floor, screaming and kick¬ 
ing. Wlien older he replaced the tantrums by pouting and sulking, 
and spitefulness when angry. Only once did these fits of temper 
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lead to violence directed outwardly against the person who angered 
him. 

He resented being inducted into the Navy because of the good job, 
the automobile, and the other comforts which he was forced to leave. 
He found the service oppressive and frustrating because of its dis¬ 
cipline, his lowly status, and forced close association with many 
men.' The decision to return him to duty was a disappointment, as 
he had been anticipating a medical discharge. It made him ex¬ 
tremely angry. As he put it, “I figured I was getting a rotten 
deal. I decided I was going to get out of the Navy if I had to go 
out in a box.” He took a bottle of pills from the nurse’s station 
and swallowed its contents while still in a rage, without knowing 
what the pills were or what they might do to him. 

This suicidal attempt, then, was an angry, spiteful gesture. Like 
his earlier temper tantrums, it was an act of impotent hostility 
which he could not express in outwardly directed violence. It was 
similar in motivation to the behavior of a child who holds its breath 
until it becomes cyanotic, or who says when crossed, “I’ll get sick 
and die and then you will be sorry.” In this way, injury to him- 
^If was seen as punishment of his doctors, who would be remorseful 
for what they had driven him to do. 

Despite the fact that suicide was only considered a possibility 
by the patient, and not expressly intended, it would have been con¬ 
sidered a suicide if death had resulted. There are strong indications, 
from similar cases which we have seen, that many suicides of young 
people come about as a result of hostility misdirected in just this 
way. This patient was discharged from the service with the diag¬ 
nosis of constitutional psychopathic state, emotional instability. 

SUMMARY 

A case is described in which acute intoxication by a single dose 
of more than 90 grains of atabrine resulted in complete recovery 
without apparent liver damage. 

The patient’s suicidal motivation is discussed from the psychiatric 
viewpoint as representative of a considerable group of suicides. 
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EFFECT OF THYROIDECTOMY ON ULCER 

Experimental hypothyroidism Is known to produce a decided In¬ 
crease in volume of gastric juice and a less marked, but nevertheless 
demonstrable, Increase of acidity. For this reason, the dogs in this 
series of experiments were observed for a period varying from 49 to 
74 days following total thyroidectomy but before duodenal drainage. 
It is interesting that in no case did a gastric or duodenal ulcer 
develop. 

On the other hand, total thyroidectomy does seem to modify the 
character of the peptic ulcer resulting from the employment of the 
Mann and Williamson operation. As compared with observations in 
other studies, the ulcers are definitely more chronic, the craters be¬ 
ing larger and deeper, and the period of survival of the dog is longer. 
One is tempted to speculate whether the differences might not be due 
in a large measure to the excessive bo^ weight resulting from total 
thyroidectomy. Mann has pointed out, however, that the absolute 
and percentage loss of body weight in this series of experiments not 
only is greater, but also occurs more rapidly than usual. 

Against this background of experimental evidence, it seems diffi¬ 
cult to understand the basis of the clinical observation that, in deal¬ 
ing with a patient who suffers concomitantly from hyperthyroidism 
and a peptic ulcer, subtotal thyroidectomy often ameliorates the 
symptoms due to the ulcer. However one must admit that the abo¬ 
lition of hyperthyroidism does not necessarily mean the installation 
of a hypothyroid state. In other words there is a rather wide range 
of normalcy in the activity of the thyroid gland. 

The results of this study indirectly lend emphasis to gastric acidity 
as being the most important factor in the pathogenesis of peptic 
ulcer. Total thyroidectomy, although it leaves lethargy in its wake, 
has nothing to recommend it as a therapeutic measure for the dis¬ 
ease.—Wu, P. P. T.: Effect of total thyroidectomy on experimental 
production of peptic ulcer. Surgery 18 : 619-622, November 1945. 
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SURGICAL METHOD OF TREATING TROPICAL ULCER 


RALPH E. SCOVEL 
CJonunander (MC) U. 8. N. R. 

“Tropical ulcer” still presents a real problem in the overseas hos¬ 
pitals. Many hospital days are consumed and recurrence is frequent. 
This is due in main to two factors. First, because of the mixture of 
organisms found in this type of ulcer, it has been common practice 
in the past to treat it with a great variety of chemicals. Soaks, oint¬ 
ments, and powders have been applied. Too often chemical trauma, 
or further contamination, or both, resulted because of frequent dress¬ 
ings. Hence the lesion became chronic. Second, frequently in cases 
in which the lesion has appeared to be healed, the patients have been 
sent back to duty with an epithelial covering over the old ulcer site, 
this covering too delicate to withstand ordinary trauma. 

The following method of treatment was found successful in a small 
series of cases. 

On admission and after routine cleansing of the extremity, a powder 
consisting of 50-percent zinc peroxide and 25-percent each of micro¬ 
crystalline sulfanilamide and sulfathiazole is applied to the ulcer in 
generous amounts and covered with a dry dressing. This powder 
mixture is capable of action against a wide variety of organisms, both 
aerobic and anaerobic. On the following day the ulcer site is cleansed 
by irrigation with normal saline solution and is redressed with the 
powder. This procedure is repeated on 4 consecutive days. Copious 
suppuration and a deepening of the ulcer crater will be noted as a 
result of the action o’f the zinc peroxide. 

After five such daily dressings, the patient is sent to surgery where, 
under strict aseptic technic the extremity, with 12-inch margins on 
either side of the ulcer, is given a thorough surgical preparation, and 
the ulcer irrigated with copious amounts of warm sterile normal saline 
solution. It is then dressed with sterile gauze soaked in normal saline 
solution. 

A large, snug dressing is applied with an inlying Dakin’s tube, one 
end of which is separated from the ulcer by a half dozen thicknesses 
of gauze, the other end remaining outside the dressing, and capped 
with sterile gauze. The whole is then covered with cellophane or 
wax paper and towels. The dressing is kept moist by daily injec¬ 
tions of 30 cc. of sterile normal saline solution through the Dakin’s 
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tube, care being taken not to contaminate the external end of the 
tube. This is done for 8 consecutive days, at which time a donor site 
for pinch grafts is chosen, given a preoperative preparation and cov¬ 
ered with sterile towels. 

On the following day the patient is sent to surgery where the dress¬ 
ings are removed under strict aseptic technic. Healthy granulations 
will be seen filling the ulcer crater up to the skin leveL The granu¬ 
lations are gently lavaged with warm sterile normal saline solution 
and the surrounding skin area is cleansed and prepared. No chemi¬ 
cal antiseptic is allowed to contact the granulations. Pinch grafts 
from the donor site are then applied to the granulated area. This 
grafted area is covered with sterile perforated cellophane and a large 
dry gauze dressing is applied. The dressing should be anchored 
above and below to prevent slipping. The patient is restricted to bed 
for 10 days, at the end of which time the dressings are removed. 
Complete, firm epithelization should result and the patient should l)e 
ready for duty. 
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MEDICAL AND SURGICAL DEVICES 


A SIMPLE MICROTOME FOR USE ABOARD SHIP 

JOHN J. Rl’PP 
Ciiptain (MC) U. S. N. R. 
and 

O. KOSOBUD, JR. 

Pliannacist Mate, third class, U. S. N. R. 


A microtome for sec-tioning frozen tissues cun be constructed simply 
as follows: The lower portion (A) is an upright tube 2% inches long, 
having an internal diameter of inches, mounted on a suitable base. 
The interior of this tube is threaded to admit the upper portion of the 
microtome (B), which is a tube IY 2 inches long having an external 
diameter of inches and bearing threads to fit the lower tube. 



1 . Microtome of heavy brass, made and used on a troop trtinsport. 
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Fitted to the top of the upper tube is a smooth disk or plate, the inner 
circumference being that of the tube, the outer being 9% inches. Th*- 
purpose of this plate is to provide a guide for the sectioning razor. 

The freezing or expansion chamber (C) is a cylinder having an 
internal diameter of % inch. It is 1 inch long. Its side wall of 
6-inch brass is pierced by four %-inch ports for the escape of carbon 
dioxide (D). The top of this cylinder (E) is thick and ha? 

a roughened exterior surface to prevent slipping of tissues which are 
placed there for freezing and section. This expansion chamber is 
mounted inside the upright tube of the lower portion of the microtcmie 
and is so projected that its upper surface is % inch above the upjjer lii> 
of the tube. It is held in place and supplied with carbon dioxide by a 
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14 -inch brass pipe (F) which enters % inch above the base of the 
microtome. An additional %-inch rod (G) extends from the base to 
the expansion chamber to insure greater rigidity. 

The valve controlling the flow of carbon dioxide should be as near 
the microtome as possible, so that expansion of carbon dioxide at the 
valve will contribute to the cooling of the tissue, the final expansion of 
the gas and cooling effect occurring, of course, in the expansion cham¬ 
ber already described. 

In practice the block of tissue to be cut is frozen to the upper surface 
of the expansion chamber in the usual manner. The upper portion 
of the microtome is adjusted by screwing it in or out of the lower por¬ 
tion until the tissue just protrudes above the surface of the plate de¬ 
signed to guide the razor. The razor should be held firmly against 
the plate and passed across the tissue with a rapid, even stroke. Best 
sections are obtained when the razor is not held flat against the plate 
but "at an angle of 30 to 40 degrees. By screwing the upper portion 
of the microtome into the lower, following each razor stroke, tissue 
sections of varied or uniform thickness may be obtained. 

A set screw (H) may be mounted on the lower tube so that the upper 
and lower parts can be locked in any desired position. It is not 
essential. 

A suitable razor may be purchased for about five dollars. This 
razor is hollow ground on one side and flat on the other. It should 
be kept carefully honed and stropped. When cutting several blocks, 
it is well to strop the razor after each block. 




RATPROOFING 

That recently constructed tankers are practically Immune to rat 
infestation was amply demonstrated by the exx)erleuce at New York 
during the past war. Not one recently constructed tanker vessel 
of this t 3 rpe required fumigation. The ratprooflng of new vessels is 
supervised by trained sanitary inspectors of the Public Health 
Service while such craft are under construction. This activity forms 
a separate chapter of repressive measures at the present time and 
deserves consideration because of the favorable influence exerted 
upon sanitary effort.— Olesen, R., and Stone, J. L. : Increase of 
rat infestation on oil tankers. Pub. Health Rep. 60: 1296-1301, 
NoTember 2,1946. 
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COMBINED STRETCHER AND TREATMENT BED 
FOR TRANSPORTATION OF PELVIC 
AND SPINAL INJURIES 

FRANCIS M. DONEHUE 
captain (MC) U. S. N. R. 


The patient for whom this stretcher was designed was a Seabee who 
had sustained an extensive fracture of the sacrum (fig. 1), due to a 
30-foot fall into the hold of a ship at an outlying base. He was brought 
to the hospital in extreme shock. Immediate surgery was considered 
contraindicated. Vigorous supportive treatment was given and after 
24 hours a greatly distended bladder was relieved by cystostomy. 
What appeared to be a large hematoma of the right inguinal region 
was treated by the application of ice bags. He improved steadily over 
a j)eriod of about four weeks, at which time he developed two fistulas, 
one in the right inguinal region and another in the right buttock, from 
which mixed urinary and fecal contents exuded. 

The patient’s condition changed for the worse with the advent of 
the fistulas; nursing facilities were overtaxed; penicillin was not avail¬ 
able; and lastly, exploratory surgery was out of the question, due to 
the man’s grave condition. Evacuation to a stateside hospital via air 
transportation was deemed advisable. 

It was necessary to design a satisfactory stretcher which would keep 
the patient dry and comfortable en route, and which would allow him 
to be given periodic care with the minimum of persoimel required to ac¬ 
complish this purpose. Figure 2 shows the i-esult. 

The stretcher allows the patient lying in the supine position to have 
abduction of both lower extremities, and the mounting on the stretcher 
unit of four roller bearings extending from the frame, as shown, makes 
it possible for the patient to be turned sideways for easy cleansing of 
the area after a bowel movement or redressing, and also provides for 
return to the supine position after this has been accomplished. 

The second unit, which acts as a cradle for the stretcher, consists of 
two semicircular tracks mounted on a supporting metal base, allowing 
the axial rotation of the stretcher from horizontal to a position some 
15 degrees less than vertical. The injured man, when so rotated, is held I 
undisturbed and in correct position for purposes of inspection, treat¬ 
ment, cleansing or redressing, as above noted, and it is found that with 
this maneuver, one hospital corpsman or nurse is sufficient to care for 
th? patient's needs, whereas previously five or six corpsmen had been re- 
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1. Fracture of sacrum which called for tlie stretcher improvisation. 
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quired to lift the patient and change the entire bed several times a day. 

Traction and countertraction for lower extremity fractures is avail¬ 
able. The stretcher is also rigid enough for hoisting or lowering 
patients over the side. 

The construction of the stretcher and frame is from materials which 
are available in any ship in the shipfitters’ department and in the sail 
locker. The frame of the modified Stokes stretcher arrangement is 
constructed from ^-inch pipe. The recess for the patient’s upper 
thorax and head is made of copper mesh screening, as is also the seg¬ 
ment which receives the patient’s abducted lower extremities. 

In the central expanded circular recess which receives the patient's 
buttocks, one side of the canvas bottom has been secured to the pijw 
frame, and grommets have been placed along the periphery of the f>p- 
posite circular frame. This canvas portion can be unlaced for periodic 
care and tending of wounds as above described. The latticework seen 
in the upper portion is made of light wood strips, secured by mesh. 

The second unit, the rectangular base of angle iron, is welded into 
one piece supporting the double piped track. It will also be noted 
that the arrangement provides for the securing of the stretcher to the 
top rail of the two-track assembly so that after axial rotation the 
patient’s position on his side made be maintained for an adequate 
period until his cleansing and care have been completed. 


4 ; 4 ; 


CARBON DISULFIDE POISONING 

Four monkeys (Macaca mulatta) were chronically poisoned with 
carbon disulfide by erasing them to Inhalation of the vapor for 
periods of from 12 to 21 months, when marked symptoms of intoxi¬ 
cation appeared. 

In all of the animals the essential and constant iiathologic changes 
consisted in extensive bilateral and symmetrical necrosis of the 
globus pallidus and the zona reticulata of the substantia nigra. 

The monkeys presented in common profound motor disturbances 
characterized by reduction and slowness of all types of movement 
without paralysis, incoordination of locomotion and climbing, plastic 
cog-wheel rigidity of the skeletal muscles, fiexor postural attitudes 
of the trunk and extremities and severe action and tension tremor. 

It is believed that the data Justifies the conclusions that the 
motor syndrome observed in the animals is attributable to the de¬ 
struction of the globus pallidus and substantia nigra and that there 
are close similarities pathologically to the Parkinsonian syndrome 
of man.— Richter, R. : Degeneration of basal ganglia in monkeys 
from chronic carbon disulfide poisoning. J. Neuropath. & Exper. 
Neurol. 4; 324-353, October 4, 1945. 
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FUMELESS HOT ACID BATH 


DUDLEY G. SMITH 
Lieutenant CoinniaiKler (DC) U.S.N.R. 
and 

WALLACE W. GREENLAW 
Lieutenant Conunander (DC) LT. S. N. R. 

As a general principle, the pickling of castings and of wrought 
wire cases is cause for some trepidation on the part of the technician. 

The acid bath herein descrilied eliminates the fumes, and pickles 
more quickly than by boiling, and is much more economical. 
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The pan which holds tlie acid container is filled with water up to 
and just covering the edge of the inverted bowl. 

The 40-watt light globe maintains the proper constant temperature. 
The procedure is faster, cleaner, and safer. The sodium bicarbonate 
solution, in the adjoining cup, is always handy for neutralizing the 
acid. 




SULFANILAMIDE SPRAY FOR DENTAL UNITS 

Because sulfanilamide is not a self-sterilizing drug and may be 
contaminated, an easy and clean method of handling the powder 
consists in using a glass test tube with a 2-hole stopper through which 
glass tubing bent at a right angle is passed. Air, when blown 
through the longer tube, insufllates the powder through the 
shorter one in a fine spray stream. Placement of the sulfanila¬ 
mide crystals in alveolar sockets after extraction is easily ef¬ 
fected.— Alexander, A. D.: Sulfanilamide spray for dental units. 
J. Am. Dent. A. 32: 1129-1130, September 1, 1945. 
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BOOK NOTICES 


Publishers submitting books for review are requested to address 
them as follows: 

The Editor, 

Unitkd States Naval Mbimcal BuixemN, 

Bureau of Medicine atid Surgery, Navy Department, 

Washington 25, D. C. 

(For review) 


Bonv-Qraftino in the Treatment of Fractubes. by J. R. Armstrong, M. D., M. Ch., 
F. R. C. S., A/W/Comm, R. A. F. M. 8. and Sargeon-in-Chargr of an R. .1. F. 
Orthopaedic and Fracture Centre; foreword by R. Watson-Jonee, B. 8c., M. Ch. 
Orth., F. R. C. 8., Civilian Conxultant in Orthopaedic Surgery of the Royal Air 
Force. 175 pages; illustrated. The Williams and Wilkins Ck)., Baltimore, Md., 
publishers, lt)45. Price $7. 

This small but complete volume lives up to its title thoroughly. 
Bone-grafting is taken up as one branch of orthopedic surgery, its 
principles are discussed, and its technic is clearly described. Contro- 
\&Tsy is avoided; the author makes it quite clear that he is describing 
either his own methods or those which he distinctly favors. In no 
case does he imply that other technics in other hands may be less 
satisfactory. 

The book is extremely well organized and clearly written. There is 
almost a cookbook’s simplicity in the paragraphs devoted to operative 
technic, which serves to accentuate the careful attention to detail so 
essential in bone-grafting. General principles are covered in the first 
five chapters. Here are taken up the general indications for and 
contraindications to bone-grafting. The importance of careful asep¬ 
sis and the seriousness of wound infection are stressed. The various 
types of bone grafts and bone-grafting technics are described but it is 
evident that the author himself favors the onlay graft wherever its use 
is feasible. Although inlay, intramedullary and sliding grafts are 
adequately discussed and the technic well described, the massive onlay 
graft is prominent throughout the book. It is evident that the author 
has little use for metal plates. Also favored are autogenous bone pegs 
rather than metal screws for the fixation of such fragments as the 
internal malleolus. 

The author favors the use of a tourniquet for a bloodless field in 
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bone-grafting about the limbs. He maintains that this may be safely 
left in place up to 2i/^ hours. This is a longer time than this reviewer 
thinks safe but no doubt the author speaks from experience. The use 
of the soft rubber bandage for the lower extremities and the pneumatic 
cuflP for the upper is well advised and gives a minimum of trauma. 

Especially worthy of note is the type of screw and the instrument 
for driving it which is advocated for the fixation of the bone graft. 
The author explains that in order to avoid pressure atrophy about the 
screw hole, the hole and screw must be of such size that the screw is re¬ 
tained by the hold of the threads on the bone alone. He avoids the use 
of the slotted-head screw which necessitates a thrust in its introduction, 
by using a self-tapping screw with an oblong head. This is screwed 
home with a special screw driver which the author calls a modified box- 
spanner and which we in this country would call a socket-wrench. The 
advantage of this seems obvious and more than compensates for the 
larger size of screw head which it necessitates. 

Chapter V describes adequately the cutting of bone grafts and is well 
illustrated. The following chapters take up individual fractures and 
types of fractures and describe in detail their treatment by bone¬ 
grafting. In each case the indications are discussed; the preoperative 
and postoperative care and the steps in the operation itself are fully 
outlined. 

Lest one get a false impression of the frequency of bone-grafting 
in orthopedic surgery, the book contains an appendix giving some 
tables of incidence of bone-grafting in the treatment of fractures. 
This is of definite help in viewing this branch of orthopedics in its 
proper perspective. 

Every orthopedic surgeon and many general surgeons will want a 
copy of this volume. To the general practitioner, however, it will 
hardly be of interest. 

SuitGEST OF THE SPINAL COLUMN, by Gol. Fred H. Alice, M. R. C., V. S. A., M. D-. 

8c. D., LL.D., F. A. C. 8., F. I. C. 8., Past President, International College of 

Burgeons; assisted ly Lieut. Col. Harold C. McDoicell, M. C., A. U. 8., Chief of 

Orthopedic Surgical Bervice, Oliver General Hospital, Augusta. Oa.; and Earl J. 

Powers, M. D. 460 pages; 229 illustrations. F. A. Davis Company, Philadelphia, 

Pa., publishers, 1945. Price $8. 

This volume covers more territory than its title would lead one to 
suppose. Following a brief history of spinal surgery and listing of 
the surgical tools necessary, with emphasis on the Albee-Compere 
fracture table, the authors proceed in successive chapters to discuss 
the anatomy of the spine, technic of laminectomy, fractures and 
fracture-dislocations of the spine, tuberculosis of the spine, static 
deformities (under which is listed scoliosis), congenital deformities, 
low back pain, osteomyelitis, spondylitis, tumors of the spine, and 
finally miscellaneous affections. 
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It is obvious that the authors use the title “Surgery of the Spinal 
Column'’ in its broadest meaning, as they have included the diagnosis 
and the conservative and operative treatment of many allied conditions. 

Dr. Albee was one of the pioneers in orthopedic surgery. He was 
an original thinker and a vigorous individualist. This volume is a 
compilation of much of his work and represents primarily his own 
methods of treatment. As such, it makes interesting reading, but it 
fails to present many of the subjects in a well-balanced manner. In 
some instances it does not discuss satisfactorily the present accepted 
methods of treatment. 

There are numerous slips in proof reading, and although the illus¬ 
trations are numerous, few of them are original; one (fig. 214) is upside 
down, and most of them are poorly reproduced. 

The postgraduate surgeon, who, studying pathologic conditions of 
the spine, is searching for the best methods of treatment and for the 
best operative technics wUl find much food for thought in this volume. 
Though much of its content is still the subject of controvei-sy, it does 
represent the viewpoint of an able orthopedic surgeon. 

The lNTeK\'EBTEBKAi. Disc: With special Reference to Rupture of the Annulus 

Fibrosus with Herniation of the Nucleus Pulposus, by F. Krith Bradford, M. U., 

Houiton, Texas; and R. Olen Sparling, if. D., Louisville, Kentucky. 192 pages; 

illu.Htrated. 2d edition. Charles C Thomas, Springfield, 111., publisher, 1045. 

Price $4. 

Backache and sciatica have presented a clinical problem since the 
beginning of time. It was not until the role played by the inter¬ 
vertebral disk in the causation of these symptoms was discovered that 
specific treatment could be given. The second edition of this book 
brings our knowledge up to date and presents the story of the inter¬ 
vertebral disk and its importance in everyday life. 

The pain and disability produced by abnormalities of the inter¬ 
vertebral disk have intrigued neurologists, neurosurgeons, and ortho¬ 
pedists and it has been the close cooperation of these three specialties 
that has made possible the clarification of the subject. 

The protrusion or herniation of the intervertebral disk into the 
spinal canal can produce variation in sensation and motion as well as 
a change in reflexes, and this is in addition to the pain. Successful 
surgical removal of the protruded portion of the intervertebral disk 
depends upon a careful examination of the patient, including neuro¬ 
logic and roentgen-ray studies. 

The authors discuss the embryology, anatomy, and physiology of the 
intervertebral disk with regard to its reaction to stress and strain, thus 
explaining the various herniations, protrusions, or ruptures. 

The pathologic changes which take place within the disk are 
described. 
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The greater part of the book is taken up by the clinical aspect of 
the subject, and diagrams, photographs, and drawings are used to 
illustrate the clinical changes produced in patients suffering from 
herniated intervertebral disk. Areas of hypesthesia over the legs and 
feet are of diagnostic importance and are graphically portrayed. The 
examination with contrast media and roentgenograms is discussed 
in full. 

Other causes of backache and sciatic pain are listed and the differ¬ 
ential diagnosis is discussed at some length. The chapter on treat¬ 
ment is particularly well done and stresses the conservative as well 
as the surgical treatment. The surgical technic has become fairly 
well standardized and has been improved since the previous edition 
of the book. A summary of the results of the authors’ cases is pre¬ 
sented with case reports and compared with the results of others. 

While probably orthopedists, neurologists, and neurosurgeons are 
the only physicians vitally interested in the problem of the interver¬ 
tebral disk, this book should be available to every practitioner of 
medicine. The results of surgical treatment in true herniation of the 
disk are so excellent that no patient should be denied the consideration 
of his case as a possibility and for that reason this book .should be on 
the shelves of every medical library and should be read by every 
physician who is called upon to treat backache and sciatica. 

CoujscTED Papers ok the Mayo Cunic and the Mato Foitndation, edited by 

Richard U. Hewitt, B. A., M. A., M. D.; A. B. Nevling, M. D.; John R. Miner. 

B. A., Sc. D.; James R. Evkman, A. B.; and M. Katharine Smith, B. A. Volume 

XXXVI, 1944. Published August 1946. 8r>8 pages; illustrated. W. B. Saunders 

Company, Philadelphia, Pa., publishers, 1945. Price $11. 

This annual volume contains the usual number of papers published 
during the past year by members of the Mayo Clinic and Foundation. 
For the most part, papers are abridged, abstracted or referred to by 
title. The usual anatomic classification of papers is followed. 

Only five of the hundreds of articles may be said to be of a strictly 
military nature, although medical officers will find much useful in¬ 
formation under other headings. These five will be mentioned in 
some detail. 

(1) “Stimulation of wound healing'’ is a discussion of the effects of 
powdered blood cells. The cells are dried and a powder producetl 
which is applied to wounds. The effect of the treatment is said to be 
excellent although not so in “100 percent of the cases.” The effect 
is said to be due to hemoglobin which is compared to chlorophyll in 
plants. 

(2) “Night vision” is an article reviewing the general problem of 
vision in the dark and contains nothing that is new. 

(3) The paper on penicillin and sulfonamide therapy in the man¬ 
agement of compound injuries contains a general discussion of the 
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subject with no specific reference to the number of cases observed and 
the exact results obtained. Ahnost any Naval hospital has probably 
had much more experience with these types of therapy in compound 
injuries. 

(4) “The effective administration of ether in the tropics” describes 
a device used in northern Argentina, an area by no means “tropical,” 
in that it lies outside the tropical zone and in a climate quite different 
from that commonly referred to as “the tropics.” The device is, how¬ 
ever, simple and should be useful—although ether is certainly not 
used in military medicine to the extent of other anesthetics. 

(5) The discussion on a program of rehabilitation of veterans is 
timely and reviews the measures now in effect in part or in whole in 
the United States. There are many quotations from others and the 
paper ends in a plea to the medical profession to take an active part 
in the program. 

TBKATMEirr IN General Practice by Harry Beckman, M. D., Professor of Phar¬ 
macology. Marquette University School of Medicine, Milwaukee, Wisconsin. 

5tli ediUoD, reset. 1070 pages; W. B. Saunders Ck>mpany, Philadelphia, Pa., 

publishers, 1945. Price $10. 

Back in 1930 Treatment in General Practice first made its ap¬ 
pearance. It was a thin unpretentious volume. Casual reading of 
it, however, made one realize that at last a rather comprehensive popu¬ 
lar treatise on treatment had been produced. Today that thin volume 
has grown fat in the years and become a valued reservoir of practical 
knowledge on therapy. 

This fifth edition includes careful evaluation of the new^er develop¬ 
ments in medicine. Thirty-two new topics have been included, mak¬ 
ing it as comprehensive as anything in the one-volume medical literary 
field. 

Naturally the book has grown to a size where it becomes a rather 
unwieldy and heavy volume, which definitely limits it to the class of 
reference work. There are those who think one-volume books of this 
size detract from their usefulness. However Beckman has succeeded 
in overcoming this drawback by the attractiveness of its printing and 
its orderly format. 

The present volume reflects the parsimony of wartime economy in 
that the quality of the paper and print appear of an inferior grade 
to that found in the fourth edition. The bold sideheadings, however, 
set off the compactness of the printed page and leave a pleasing 
impression. 

Excluding the new additional topics such as acute infectious lym¬ 
phocytosis, ainhum, atypical or virus pneumonia, cardiogenic shock, 
crush syndrome, gas gangrene, idiopathic hypoprothrombinemia. Rh 
factor syndromes, and toxoplasmosis, the general plan and scope of the 
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work has not changed from the fourth edition. It is clear, however, 
to see that the autlior has endeavored to keep up with the current 
changes in medical sciences which have been brought about on ac¬ 
count of the war. The rapid discoveries in antibiotics and their 
practical applications have opened up so many new approaches to 
therapy that the writing of a volume on therapy at this time is a 
courageous venture. A generous discussion of penicillin therapy, 
however, is given and its application in various diseases is compre¬ 
hensive enough. 

Any evaluation of a book on treatment in the light of the new 
chemotherapeutic and antibiotic agents is colored by the trend toward 
simplification in therapy and the application of medicinals occa¬ 
sioned by recent researches. Emphasis on antibiotics in one sweep 
has outmoded many of the old reliable forms of therapy. It is re¬ 
freshing, nevertheless, to have a book of the quality of Beckman’s, 
in order that when the modern methods of therapy fail the old trail- 
blazers may be applied. Anyone presuming to treat patients should 
have Beckman’s work at hand. 

A Handbook of Psychiatry, by Louis J. Kamosh, B. Sc. D., M. 0., Associate 
Clinical Professor of Nervous Diseases, School of Medicine, Western Reserve 
University, Director of Neuropsychiatry, City Hospital, Cleveland; icith the 
collaboration of Edward M. Zuker, A. B., M. C., Clinical Instructor in Nervous 
Diseases, Western Reserve School of Medicine; Associate in Neuropsychiatry 
at Cleveland City Hospital. 302 iiages; illustrated. The G. V. Mosby Co., 
St. Louis, Mo., publishers, 1945. Price $4.50. 

This handbook of pqrchiatry was written for the general practi¬ 
tioner and the student. The authors state that because some of the 
basic principles on which psychiatry is founded are departures from 
orthodox medical practice, a handbook presenting the pith of such 
principles, even though over-simplified, should be valuable for the 
physician and the medical student. The volume is laid out in the 
fashion common to psychiatric textbooks, with an historical introduc¬ 
tion, a short discussion of heredity and mental disease, and a discussion 
on the structure of personality and the defense of personality, all 
leading up to a discussion of the psychoses. 

The book is well written. It is free from an overabundance of the 
jawbreaking vernacular of the various schools of psychiatric thought, 
and in this reviewer’s opinion it does what the authors set out to do. 
While the discussions of the psychopathology involved are frequently 
of an analytic nature, the authors are apparently eclectic and utilize 
the approach of the so-called “American school of psychiatry.” 

One looks forward to the day when textbooks and handbooks of 
psychiatry will concern themselves mostly with the psychoneuroses and 
the psychopathology of everyday life. The physician sees neuroses in 
abundance, whereas he may go through his entire life without seeing 
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a case of Huntington’s chorea. This is not a criticism of the present 
authors, who have done a very good job and have a w'orth-while book. 
It is simply a statement of fact, accentuated in the recent conflict. 
The military forces have found that psychoses constitute only one- 
tenth of the psychiatric problem. 

Clinical Biocrehistbt, by Abraham Cantarow, M. €., Professor of Physiological 
Chemistry, Jefferson Medical College; formerly Associate Professor of Medicine, 
Jefferson Medical College; and Max Trumper, Ph. D., Lt. Comdr. HiS) 
V. 8. N. R; Naval Medical Research Institute, National Naval Medical Center, 
Bethesda, Md.; formerly in charge of the Laboratories of Biochemistry of the 
Jefferson Medical College and Hospital. 647 pages; Illustrated. W. B. Saunders 
Company, Philadelphia, Pa., publishers, 1945. Price $6.50. 

The aims of this extensively revised edition are ‘H;o consider how the 
internal environment of the body is altered by certain changes in tissue 
and organ physiology,” and “to indicate the manner in which the 
physician may best avail himself of information which can be ob¬ 
tained by biochemical studies.” Physicians and clinicians, in order 
to take full advantage of the many biochemic tests available to them, 
must clearly understand the significance and limitations of the results 
of laboratory investigation. This book is a successful attempt to 
supply this information in condensed, easily understood form. 

The subject of functional diti^osis by the various available lab¬ 
oratory methods is discussed in considerable detail, while the technics 
of the various methods are usually omitted. The discussion is limited 
to those phases of biochemistry involved in problems commonly met 
in clinical medicine. A basic knowledge of biochemistry is assumed, 
and abstract and theoretic considerations have been excluded. 

The first half of the book presents briefly the normal metabolism 
of carbohydrates, proteins, lipids, etc., and then describes for each 
metabolite the abnormal metabolism occurring in various pathologic 
conditions. 

The remainder of the book contains chapters on diabetes mellitus, 
normal and abnormal renal, hej)atic, and pancreatic function, cerebro¬ 
spinal fluid, biochemic changes in pregnancy and lactation, and hor¬ 
mone assay and endocrine function. The final chapter is an outline of 
chemical abnormalities in various disorders. 

Tlie material is well organized and clearly presented; the index is 
unusually complete. This book should prove useful to most physicians 
and many biochemists. 

Nitrous Oxidb-Oxyoen Anesthesia, McKesson-Clement Viewpoint and Technique, 
by F. W. Clement, Major M. C. (A. 17. 8.), formerly Director of Anesthesia at 
Flower Hospital, The State Hospital for the Insane, Lucas County Hospital, 
Toledo Dental Dispensary; Anesthetist to Toledo, Mercy and St. Vincent's 
Hospitals, Toledo, Ohio; Fellow of the International College of Anesthetists. 
2d edition, thoroughly revised. 288 pages; iliustrateci with 92 engravings. 
Lea & Febiger, Philadelphia, Pa., publishers, 1945. Price, $4.50. 
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Until about a decade ago the progress in the field of anesthesia was 
comparatively stagnant. Since that time experiments with newly 
discovered gases, drugs, technics, and armamentarium have empha¬ 
sized the importance of anesthesia for successful surgery. As a result 
the mortality rate in all types of surgery has decreased. It was 
common practice to assign the important duty of anesthesia to a 
registered nurse, but in recent years the specialist in anesthesia has 
become recognized as a necessity. 

Except for the induction stage, nitrous oxide is seldom used as a 
general anesthetic. It is believed that this is due to the meager know¬ 
ledge of the anesthetist about this gas. This book gives a thorough 
and concise discussion which will encourage the use of this gas, because 
its advantages surpass some of those of the more commonly used 
gases or combinations. Although the subject is about a specialty within 
a specialty, the book has very concise and important general informa¬ 
tion for the student of anesthesia. There is an excellent chart on the 
signs of the stages in anesthesia with an adequate discussion, omitting 
much detail or reference. 

The chapters are unique in that each one is summarized for quick ref¬ 
erence. The subject matter is covered completely and very clearly. 
The illustrations and organization are excellent, and each chapter 
discusses important questions and phases of anesthesia. The chapters 
on “Charting and Shock,” “Classification of Patients,” and “Special 
Operations” are especially interesting and informative for the surgeon 
as well as the anesthetist and are not found elsewhere. The interpre¬ 
tations of blood pressure are presented briefly but impressively; this 
important phase is rarely mentioned in other reading matter on the 
subject. 

In the reviewer’s opinion this book is valuable to the student as a 
text, and an asset to the specialist in anesthesia. To the medical officer 
in the United States Navy its value is limited, because spinal and in¬ 
travenous methods are used in the majority of operative procedures. 

Virus as Oroanism, Evolutionary and Ecological Aspects of Some Human Vims 
Diseases, by Frank MarFnrlane Rumet, M. /).. F. R. 8- Director, Waiter ami 
Eliza Hall Institute of Research in Pathology and Medicine, Melbourne, Aus¬ 
tralia. 134 pages. Harvard University Press, Cambridge, Mass., publishers, 
1945. Price $2. 

This book is the most recent in the series of Harvard University 
Monographs in Medicine and Public Health and represents an expan¬ 
sion of the Edward K. Dunham Lectures for the Promotion of the 
Medical Sciences for 1944. The world-wide recognition of Doctor 
Burnet as an authority in virology would predicate an outstanding 
essay; the present volume justifies the prediction. 

The thesis is developed that “viruses are micro-organisms that have 
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evolved by parasitic degeneration from larger micro-organisms, many 
of them in all probability from bacteria.” The logic is followed that 
in the past all, or nearly all, the known virus diseases of man must 
have evolved from lower animal infections by a variational process 
favorable to the selective survival of suitable mutants. In developing 
the argument there are discussions of certain characteristics of the 
viruses associated with herpes, poliomyelitis, smallpox, yellow fever 
and influenza. The various chapters should be as interesting reading 
to the expert as they are to the novice. 

A refreshing style of writing is employed; the absence of errors is 
noteworthy. Pertinent references add to the value of the book. In 
summary the reviewer found the contents to be stimulating, both in 
thought and in suggesting lines of investigation in a very important 
scientific field. 

Human Anatomy and Physiouxiy, by Nellie D. Millard, R. N., M. A., Instructor 
in Anatomy and Physiology, School of Nursing, Michael Reese Hospital, 
Chicago, Illinois; (Graduate of Wesley Memorial Hospital School of Nursing, 
Chicago; and Barry O. King, Ph. D., Lieutenant V. S. N. R., Naval Medical 
Research Institute, National Naral Medical Center, Bethesda, Maryland; 
formerly Assistant Professor of Physiology, College of Physicians and Sur~ 
geons, Columbia University, New York. 514 pages; 297 illustrations (43 in 
color), 190 by Lucille Cassell. 2d edition, reset. W. B. Saunders Company, 
Philadelphia. Pa., publishers, 1945. Price $3. 

This book is a handy-sized volume with questionable value as a text¬ 
book for hospital corpsmen. The style is direct but decidedly 
unstimulating. The approach to the material was said to be “func¬ 
tional,” but we found little to substantiate this claim. Simple com¬ 
parisons to life in general are neglected, as are practical applications 
to nursing. 

The summaries at the close of the chapters are not always as clear 
and specific as they could be and the questions are poorly put and 
lack challenge. 

As a reference book the material on each subject is too limited to 
be of great value. For the interested corpsman, lengthier discussions 
of each subject would be more desirable. 

SuRGTCAi. Nursing, by Eldridge L. Eliason, A. B., M. /)., Sc. D., F. A. C. S., John 
Rhea Barton Professor of Surgery, University of Pennsylvania Medical School; 
L. Kraeer Ferguson, A. B., M. D., F. A. C. 8., Captain (MC) U8NR, Assist¬ 
ant professor of Surgery, University of Pennsylvania Medical School; and 
Evelyn M. Farrand, R. N., B. S., Formerly Instructor in Nursing Arts and 
Surgical Nursing, University of Pennsylvania School of Nursing. 7th edition. 
585 pages; 259 illustrations with 7 subjects in full color. J. B. Lippincott Co.. 
Philadelphia, Pa., publishers. Price $3.25. 

Frequently a book is encountered which has a specific need and use. 
Such is this compact volume which contains so much practical in¬ 
formation about surgical nursing. At first glance the volume seems 
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valuable only to the nursing staff but upon closer examination, the 
text, illustrations, and discussion of anatomy, physiology, and sur¬ 
gical therapy, as well as nursing care, make it valuable to the surgical 
staff of every hospital. In fact every physician who has a surgical 
service will realize the impoi*tance of this book as a teaching aid. 

The pre- and post-operative care of surgical patients has become 
increasingly important and is so involved with the nursing care that 
it is difficult to find a textbook or article which covers the subject. 

The authors of this book, in revising it for the seventh edition, have 
made every effort to present systematically the problems encountered. 
Illustrations of the different bandages, instruments, utensils, auto¬ 
claves, sterilizers, needles, and sutures, as well as methods of examina¬ 
tion, make the book valuable to interns and graduate students of 
medicine as a reference work. The Wangensteen apparatus and tidal 
drainage equipment is illustrated and explained, as well as are 
orthopedic and neurosurgical appliances. 

At the end of each chapter there are references and suggested 
readings, with an outline for conference material. 

This new edition has been so carefully compiled that it should be 
available to every intern, resident, and graduate student of surgery, 
as well as the surgical nurse. 
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TSUTSUGAMUSHI DISEASE 

EPIDE»UOLO€T AND METHODS OF SURVEY AND CONTROL ^ 

DAVID H. JOHNSON 
Lieutenant H(S) U. S. N. E. 
and 

GEORGE W. WHARTON 
Lieutenant H(S) U. S. N. R. 

Tsutsugamushi fever is an endemic rickettsial disease in rural and 
sparsely inhabited parts of eastern Asia, northern Australia, and the 
larger island groups of the western Pacific and eastern Indian oceans. 
At various places the disease has also been called scrub typhus, Moss- 
man fever, rural typhus, tropical typhus, Japanese river fever, kedani 
fever, flood fever, and pseudotyphus. The virus is transmitted by 
chiggers, which are the parasitic larvae of certain species of mites. The 
normal hosts of the vectors are rodents and other land vertebrates, 
some of which are known to become infected with the disease. Man is 
not a normal host for the chiggers, and it is unlikely that transmission 
of the disease from man to man or from man to wild animals takes 
place. It is also unlikely that tsutsugamushi disease has been spread 
to new areas within recent times by human agency. 

The suggestion is frequently made that some of the wartime out¬ 
breaks resulted from introduction of the disease by Japanese troops, 
but there is no evidence that this occurred. The fact that natives 
appear to be immune to the disease in places where white troops con¬ 
tract it, may indicate that the natives have been exposed for a long 
time to the infection; this aspect of the problem has not been suf¬ 
ficiently studied. In the past, white men in scrub typhus areas were 
mainly missionaries, traders, and plantation owners whose ordinary 
activities did not expose them to chigger bites. In contrast to this 
situation, large numbers of white troops were actively engaged in work, 

' U. S. Naval Medical Research Unit No. 2. 
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such as cutting brush and building roads and trails, where they were 
constantly exposed to chigger bites. 

The recognition of endemic centers of tsutsugamushi fever is neces¬ 
sary for proper control. Methods of control are directed at prevent¬ 
ing infected chiggers from biting men; this is accomplished by (1) 
avoidance of infective areas, (2) use of miticides on the skin and 
clothing, (3) destruction of chiggers and their normal hosts, and (4) 
elimination of habitats suitable for chiggers and their hosts. A pro¬ 
gram for control must include measures designed to reduce the hazard 
in the shortest possible time and others designed to prevent recurrence 
of the danger. 

EPIDEMIOLOOT 

Some knowledge of the ecology of vectors and their normal hosts is 
required in order to understand and appreciate the pertinent aspects of 
the epidemiology of tsutsugamushi fever. A focus of infection may 
be circumscribed within a radius of a few hundred yards, or it may 
extend over many square miles. The extent of an infective area is 
largely determined by the habits of the vector and its hosts in rela¬ 
tion to their environment. As surveys multiply, more knowledge will 
accumulate which will make recognition of infective areas a simpler 
matter. 

OHIoaERS 

Recognition of chiggers .—Chiggers are the larvae of mites of the 
family trombiculidae (fig. 1). More than a hundred species of chig¬ 
gers have been described from the area in which scrub typhus is 
endemic. The totsil number of species present is conservatively esti¬ 
mated to be about one hundred fifty. Furthermore the species of 
trombiculidae represent only a small fraction of the mite population. 
They are small, about 0.3 mm. long, roughly egg-shaped, and bright 
red to cream in color. These characteristics can be observed with the 
naked eye. Many small insects, adult mites, and larval mites other 
than chiggers are readily mistaken for trombiculid larvae, unless 
microscopic examination is made. Other larval mites, especially those 
belonging to the families trombidiidae and erythraeidae, are easily 
confused with chiggers, even when examined microscopically. True 
chiggers have the following characteristics in common; any larval 
mite that does not possess all of them is not a chigger: 

1. A five-jointed palp, the distal segment of which opposes, in 
thumb-like fashion, an immovable claw on the penultimate segment. 
The setae on the palp are arranged as follows: One each on segments 
1, 2, and 3; three on segment 4; and as many as seven on segment 5. 

2. A pair of chelicerae made up of two segments. The proximal 
segment is muscular while the terminal segment consists of a chitinous 
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needle that may be variously armed by [)r()jections called teeth. 

3. A single dorsal plate or scutum situated anteriorly. The scutum 
is usually provided with five setae; some genera have only four, while 
others may have as many as twenty. The scutum always bears a single 
pair of pits called p.seudostigmata, from each of which extends a .spe¬ 
cialized seta known as a pseudostigmatic organ. The pseudostigma tic 
organ may be of various shapes from filiform to globose. Some larval 
mites have more than a single scutum or more than one pair of pseudo¬ 
stigmata; these are not chiggers. 

4. Dorsal setae arranged symmetrically in transverse rows posteilor 
to the scutum. 

5. A striated leathery cuticle over the body except in thickened 
areas such as the scutum and appendages. 

6. Three pairs of jointed legs, each with three fine claws on the 
terminal segment. 

7. A pit at the posterior distal angle of the first segment, or coxa, 
of the first pair of legs. These pits are known as urstigmen. 

8. Ventral setae usually situated as follows; A median pair between 
the first pair of coxae and another pair between the third pair of 
coxae; several transverse rows posterior to the legs extending to the 
posterior margin of the body. 

Ecology .—Chiggers parasitize all groups of land vertebrates: Am¬ 
phibians, reptiles, birds, and mammals. Once a chigger is on a host. 
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it selects an area where the skin is soft and inserts its chelicerae. It 
then injects into the wound saliva that dissolves the host tissues in 
such a way that they are available as food. It is thought that the 
rickettsiae of scrub typhus are injected with the saliva. The chigger 
remains attached at the original site of attack until it becomes replete. 
It then detaches itself, falls to the ground, and buries itself in the 
upper layer of the soil, where it passes into a quiescent state. During 
the quiescent period it transforms into a nymph. 

The nymph diffei-s in form from the chigger; it is usually hourglas- 
shaped, has four instead of three pairs of legs, and is densely clothed 
with setae. However it resembles the chigger in color. After a 
period of feeding, the nymph transforms into the adult, which closely 
resembles the nymph. The adults are male or female. Both the 
nymphs and the adults are nonparasitic, soil-dwelling organisms. 
They are sensitive to extreme dryness or wetness. On the other hand, 
they must have moist, well-drained soil in which to live. Their food 
habits are largely unknown, but the available evidence indicates that 
they feed on decomposing organic matter in the soil, or on bacteria 
and fungi in the organic matter. Eggs have never been observed 
except in gravid females. They are probably laid in the soil. 

Upon hatching, the larvae or chiggers lurk beneath the litter where 
they are in a position to attach themselves to a host. During dry 
spells, unattached chiggers remain beneath the litter and do not attack 
man unless the litter is disturbed; in especially moist seasons they are 
active at the surface and are very likely to attack man. Wlien any 
object disturbs the litter, they immediately swarm over it. It is this 
habit that explains the lack of host specificity. When there is ap¬ 
parent specificity, it results from the fact that the eggs are laid in 
environments inhabited regularly by a few host species. For example, 
Trombicula deliensis, which carries tsutsugamushi disease, is found 
in some areas only in the burrows and covered runways of rats. Men 
become infected only when they contact these micro-habitats. 

The larvae, nymphs, and adults of the family trombiculidae prob¬ 
ably do not travel more than a few yards in the soil. Dissemination 
is accomplished in the larval stage as a result of the movements of 
hosts to which the chiggers are attached. Men engaged in clearing 
operations and those who first enter an infected area are the ones 
who usually contract the disease, because the habitats of the mites 
are invaded and disrupted, and the men are exposed to their bites. 
As a result of the clearing, the mites and their habitats are destroyed 
and the subsequent incidence of infection is reduced. The chigger 
is the only parasitic stage in the life cycle of the mite, and, further¬ 
more, it bites only once; therefore it is assumed that the rickettsiae 
must be pa.ssed from one generation to the next through the egg. 
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HOSTS 

Definition of host .—^The term “host” is used here in a restricted sense 
for any species of animal that is parasitized by chiggers. At least 
some of these animals become infected with the virus of tsutsugamushi 
disease and have been commonly written and spoken of as “reservoir 
hosts.” Since the infection is supposed to be transmitted directly by 
way of the egg through successive generations of mites, and since 
infection of chiggers from their hosts has not been demonstrated so 
far as is known, it remains an open question whether the vertebrate 
hosts or the chiggers themselves constitute the real “reservoir” of the 
virus. In either case the presence of a suitable host is necessary for 
maintenance of the mite population and at least indirectly for main¬ 
tenance of the virus. 

Kinds of hosts .—Chiggers attach themselves to a wide variety of 
vertebrate animals. Small terrestrial rodents and other ground¬ 
dwelling mammals are regularly parasitized by the chiggers that 
carry the rickettsiae of tsutsugamushi disease. Rats (rattus and 
related genera) are usually the most numerous hosts of the vectors of 
the disease. At least one and frequently as many as four or five species 
of rats occur at each site where the disease has broken out. Since 
tsutsugamushi disease is chiefly of rural occurrence, the native wild 
rats of an area are more frequently involved in its transmission than 
are the well-known house rats of cities and towns (Rattus rattus and 
R. norvegicus). 

Whereas the city rats usually belong to the two species mentioned 
and are similar in most parts of the world, the wild native rats belong 
to species of relatively restricted distribution. Theiefore the wild 
rat population is likely t« be composed of different species at different 
places. Except for the house rats, no one species is distributed over 
the entire area in which tsutsugamushi disease occurs. The vole 
Microtus montebelloi, which is associated with the disease in Japan, 
does not occur in tropical regions. 

Birds of certain species that nest and forage on the ground are 
also attacked by typhus-bearing chiggers, and they probably play 
an important part in spreading the disease from place to place during 
their annual mirations. ^Dakes, lizards, turtles, and frogs are para¬ 
sitized by certain species of chiggers, but not regularly by those that 
carry scrub typhus. 

Habits of rats .—^Most kinds of rats forage on the ground where they 
are exposed to attacks by chiggers. Some species build nests at or 
below the level of the ground. Species with burrowing habits usually 
live where the soil is firmly packed and moist but not wet, and where 
there is low vegetation. Such a situation is also ideal for the free- 
living stages of the mites and for unattached chiggers. Some of the 
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smaller rats build nests in hollow coconut shells lying on the ground. 

Burrows usually enter the ground in such protected places as be¬ 
tween roots at the bases of trees, beneath logs or rocks, and in crevices 
of coral outcroppings or fissured cliffs. Certain arboreal species of rats 
build nests in hollow trunks of trees and in stumps. Runways used 
in foraging or moving from place to place tend to follow naturally 
protected routes, running on the ground through dense vegetation, be¬ 
neath logs, and along rock ledges. 

CHiiKACTEXlSTlOB OK SITES WBfatS SCKCB TYPHUS OtX URS 

Sites in which .scrub typhus has been contracted are characterized 
in common by moist but porous and well drained soil and by the low- 
growing green herbaceous and shrubby vegetation. These conditions 
prevail at the borders of the grassy openings in jungle areas, on the 
flood plains and lower terraces of river banks, at the edges of the 
jungle adjacent to sandy beaches, and in the vicinity of partly weath¬ 
ered outcroppings on raised coral islands. Unfortunately these are 
the places that offer the most attractive sites for camps and bivouac 
areas. Abandoned plantations and old village sites have been im¬ 
portant foci of the disease. The coconut, papaya and other food 
plants and trees provide a source of food for rats. Second-growth 
scrub that invades clearings converts them into ideal habitats for the 
free living stages of trombicula. Conditions favorable for scrub ty¬ 
phus are apparently lacking in muddy or dry soil, in open sandy or 
gravelly areas, and in heavily sliaded ground beneath jungle trees. 


SURVEY 


HOSTS 


Collection of rodentH .—Rats and other mammals of similar size can 
be caught in standard rat traps. The most satisfactory bait is a small 
cube of fresh coconut or fresh raw meat, securely attached to the trig¬ 
ger of the trap. Fresh apple, fruit, such as raisins or prunes, and 
peanut butter also may be used. Traps should be set late in the after¬ 
noon and inspected early the next morning. If continued trapping 
is carried on, the bait should be renewed regularly. For a thorough 
survey of the rat population of an area, traps should be set in large 
numbers and l)e kept in operation for several nights. Two or three 
men can easily set and tend a hundred or more traps. If fewer traps 
are set, rare species may be overlooked and the data gathei'ed on rela¬ 
tive rat populations and frequency of parasitic infestation will be 
less reliable. 

Traps may be set in a line at regular intervals, preferably 15 to 
paces apart. Care should be used to sample all sorts of habitats, such 
as open places, clumps of grass, patches of shrubs, forest, jungles, 
rock ledges, cliffs, banks of streams, and edges of swamps. For ar¬ 
boreal species traps may be nailed or wired to the trunks of trees or 


Digitized b'> 


Google 


Original from 

UNIVERSITY OF CALIFORNIA 



MABCH 1M6] TSUTSUGAMUSHI—JOHNSON AND WHARTON 


465 


on horizontal branches. For intensive study of a small area traps may 
be set in quadrant fashion, regularly spaced at the rate of 16 or more 
traps per acre. If the different habitats to be sampled are clearly 
defined and extensive enough, this method will give good quantitative 
data on habitat preferences of different species of rodents. Much time 
will be saved in following a trap line if the site of each trap is marked 
by tying a piece of cloth or twisting some white cotton on a nearby 
twig at eye-level height. 

Other hoats .—A variety of vertebrate animals other than rodents 
may be found in the area being surveyed. Monkeys, shrews, bandi¬ 
coots, birds, snakes, lizards, turtles, and frogs may be exposed to the 
bites of tsutsugamushi disease-bearing chiggers. Some may play 
a regular part in supporting the mite population. A complete faunal 
survey of an area is a large and time-consuming undertaking, but no 
opportunity to examine potential hosts of typhus-transmitting chig¬ 
gers should be overlooked. Most kinds of birds and small diurnal 
mammals may be obtained by using a shotgun. 

Handling infected o/nimals .—^When rats are taken from the traps 
they should be segregated according to species and placed in containers 
from which chiggers cannot escape. Paper bags tightly folded at the 
top, or metal cans with tightly fitting lids, are satisfactory. Per- 
hajis the best method, if sufficient alcohol can be obtained, is to carry 
a small tank of 80 -percent ethyl alcohol and to immerse the rats in 
this as soon as they are taken from the traps. The attached chiggers 
will be killed in situ and the risk of infection from handling will be 
reduced. Persons engaged in making field surveys, especially when 
examining suspected hosts and vectors, must wear impregnated cloth¬ 
ing and apply dimethyl phthalate to the hands and wrists frequently. 

Examining hosts .—Hosts suspected of being parasitized by chiggers 
should be brought into the laboratory in chigger-proof containers 
or in alcohol. Those in chigger-proof containers must be handled 
with care so that no ectoparasite escapes, and, to protect the examiner, 
his hands and arms should be smeared liberally and frequently with 
dimethyl phthalate. The mite-proof container should then be placed 
on a tray to which dimethyl phthalate has been liberally applied. The 
container is then opened and the specimens are removed. 

Care must be exercised so that the container or specimens removed 
from it do not extend beyond the dimethyl phthalate-treated tray. 
The container should then be examined carefully. All mites or other 
ectoparasites found should be placed immediately in 80 -percent al¬ 
cohol. If the container is expendable, it should then be burned; 
otherwise it should be thoroughly smeared with dimethyl phthalate 
and stored until needed again. The entii'e surface of the skin of each 
host should be examined. Colonies of chiggers will appear as reddish 
patches, single chiggers will be seen as small red dots. 
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On mammals the chiggers will be found most frequently on and in 
the ears, about the groins, axillae, and mammae. The hair must be 
turned back so that the skin is visible. Birds are most frequently 
parasitized on the legs, under the mandibles, and about the ears and 
eyes. The skin between the feather tracts must be examined also. 

Chiggers attach themselves to reptiles between and under the scales. 
When found the chiggers are most easily collected with a dissecting 
needle that has been flattened at the tip to resemble a cataract knife. 
They are removed from the host by a scraping motion; the needle 
should be pressed firmly against the skin of the host and drawn toward 
the infested area. This action will remove most of the chiggers 
unharmed. After removal, they should be placed in 80-percent 
alcohol. 

Collecting tmattached chiggers .—^The materials required for the 
collection of unattached chiggers are: Objects with shiny black or 
white surfaces, a camel’s-hair brush or sharpened stick, and a vial of 
80-percent alcohol. Oilcloth, porcelain ware such as cups or bowls, 
china ware, or the collector’s shoes are adequate. The color is impor¬ 
tant : Black or white offer sufficient contrast; browns, reds or yellows 
do not. The sharpened stick mentioned is for picking chiggers from 
the shiny surfaces; however a small camel’s-hair brush is to be pre¬ 
ferred. The stick or brush must come to a fine point not over 0.2 mm. 
in diameter, so that the chiggers collected will not be lost. Such a 
fine point enables the collector to see the specimen at all times. The 
vials should be small, such as empty procaine tubes which are available 
from any dentist. 

White porcelain cups are especially satisfactory collecting surfaces; 
if they are not available other surfaces can be substituted. Place 
the cup on the ground so that as large an area as possible is contiguous 
to the litter. Leave it undisturbed for from 1 to 5 minutes depending 
on the abundance of the chigger population. Pick it up and carefully 
examine all surfaces both inside and out. If chiggers are seen, they 
will appear as rapidly moving red dots about 0.3 mm. in diameter. 

Wet the brush with the lips or with alcohol, adjust it to a fine point, 
catch the chigger on it, dip the brush in the vial of alcohol, and be 
sure that the specimen is washed off before attempting to collect 
another chigger. If a single cup is used, the chiggers are best picked 
off as they appear. Only the chiggers in the immediate vicinity of the 
cup will be caught. 

Places inhabited by the normal hosts of the chiggers will be most 
productive. Runways, resting spots, or nests, if they occur in well- 
drained moist soil, should be sought. Extremely local distribution is 
not unusual. At one place chiggei*s were so localized that none could 
be collected from the floor of a rat burrow while as many as 25 a minute 
were found on the ceiling. In another instance numerous chiggers 
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were collected from a sunny spot in the jungle, while 10 yards away 
in the deep shade none could be found. 

Microscopic examination is necessary in order to determine whether 
or not the specimen collected is actually a chigger. Satisfactory 
temporary mounts can be prepared as follows: Place a drop of 95-per¬ 
cent phenol on a clean glass slide, transfer the specimen directly from 
the 80-percent ethyl alcohol to the drop of phenol, and put on a cover 


Men engaged in collecting unattached chiggers are exposing them¬ 
selves to the most dangerous areas as far as tsutsugamushi disease is 
concerned. They should wear impregnated clothing and apply liquid 
dimethyl phthalate to all areas of exposed skin. 

Procedure. —^The most efficient collectors of chiggers are their 
normal hosts. In surveying an area, hosts should be examined first, 
and if chiggers are found on them, a survey must then be made for 
unattached chiggers. If the area is small, all habitats should be tested. 
Samples from ten cups allowed to remain 5 minutes in each micro- 
habitat should be sufficient. In large areas complete surveys would be 
too time-consuming. However, each type of habitat should be tested. 
Before occupation by troops, the areas to be tested can be selected on 
the basis of the distribution of the chigger’s hosts as indicated by the 
trapping records. After occupation, reports of troops bothered by 
chigger bites or infected with scrub typhus can also be used as a guide. 


INTERFKETATTON 

Within the geographic range of scrub typhus, if chiggers are found 
on small mammals, scrub typhus should be suspected of being endemic 
in the area. When such a condition exists, control measures should be 
taken immediately. The actual presence or absence of the disease will 
be determined by the course of events. In the absence of any cases of 
scrub typhus in such an area expert opinion should be obtained before 
control measures are relaxed. If chiggers are not present on small 
mammals, scrub typhus probably is not endemic in the area. An 
abundant chigger population on birds or reptiles usually indicates that 
pest chiggers will annoy the troops. The evidence available indicates 
that pest chiggers do not carry scrub typhus. 

The localized areas from which most of the cases of scrub typhus 
come will be those where there are many unattached chiggers whose 
normal hosts are mammals. When chiggers are present only on the 
mammals, the most highly infective areas will be those in which the 
largest numbers of unattached chiggers are found, but when the pest 
chiggers of birds and reptiles are also present, points of maximum 
concentration of unattached chiggers may or may not be dangerous. 

If several species of mammals and chiggers are present it is necessary 
to identify each species and to record its distribution and habits. Only 
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two species of chiggers are known to carry tsutsugamushi fever; they 
are Trombicula deliensis and Trombicula akamushi. Tronibicula wal- 
chi, which is thought to be the vector in New Guinea, is probably only 
a local variant of Trombicula deliensis. However, other species may 
be found to be vectors, and it is possible that uninfected, and thus 
harmless, populations of Trombicula deliensis and Trombicula aka¬ 
mushi exist. In the absence of specialists, specimens should be sent 
to the Naval Medical School for identification. 

CONTBOL 

MiTi cross 

Svlfur .—Sulfur powder has been used for many years as a miticide 
and mite repellent. Its use on troops gives some protection, but it is in¬ 
ferior to the newer miticides. In tests, sulfur powder was effective as 
an area decontaminant against chiggers in Georgia when applied at the 
rate of about 100 pounds per acre. 

DDT .—Because of its slow action, DDT should be used against chig¬ 
gers only as an area decontaminant. Five to ten pounds per acre of a 
lO-percent dust are required. The 10-percent dust issued in 2-ounce 
sifter top cans by the Army and Navy as a louse powder is ineffective 
when used for personal protection against chiggers. At least one out¬ 
break of scrub typhus was not quickly brought under control because 
DDT applied in this manner was used in preference to dimethyl 
phthalate. 

Dimethyl phthalate .—The most effective miticide available in large 
quantities in the Pacific area was dimethyl phthalate. It is listed in 
the Supply Catalog under stock number S13-449 in 1-gallon con¬ 
tainers labeled Insect Repellent, Liquid; the Army carries it under 
QM Stock No. 51-R-300. Insect Repellent, Liquid is also available 
in 2-ounce bottles under stock number S13-4:50. These 2-ounce bottles 
may contain one of four liquids: (1) Dimethyl phthalate; (2) inda- 
lone, (3) Rutgers 612; or (4) a 6:2:2 mixture of the three. 

Dimethyl phthalate can be recognized by its lack of color, and slight, 
if any, odor. Dimethyl phthalate from the large containers is used in 
the following procedures: 

1. As a decontaminating spray for use on floors and under tents 
and buildings in heavily infested areas. It is recommended for use 
in this manner especially for places in the camp where dead rats have 
been in traps overnight. It can be distributed satisfactorily by means 
of a knapsack sprayer. 

2. As a spray for impregnating clothing. It should be applied to 
the clothing as a wet spray so that complete coverage is obtained. 
Any portion of the clothing not covered will be a place capable of 
harboring chiggers. Two to four ounces of dimethyl phthalate should 
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be used per uniform. Untreated shorts should be worn under the 
uniform to avoid irritation of the skin. 

3. As the active ingredient of a miticidal emulsion for the impreg¬ 
nation of uniforms and blankets. Mass impregnation can be accom¬ 
plished by laundries and Chemical Warfare processing companies. 
The instructions for manual impregnation give enough information 
for adapting the process to laundry machinery. When laundry facili¬ 
ties are used, the impregnation process must iiot be incorporated 
as just a final rinse; only clean, dry clothing should be put in the 
impregnating bath. 

A. Materials required to treat 100 uniforms with the soap emulsion 


method: 

Dimetbyl phtbalate_quarts_7. 5 

Na\'y or G. I. laundry soap (approx. 7 cake.s)_ ^jwunds_6 

Water_pillons— 35 

55-galIon oil drum_ 3 

35-gallon G. I. or similar container_ 1 

G. I. egg whip (wire)- 1 


The above materials are used to make 37 gallons of an emulsion 
containing 5-percent dimethyl phthalate and 2-percent soap; it is 
prepared and used in the following manner: 

B. Procedure: 

1. Cut soap into small pieces and dissolve in 10 gallons of boiling water. 
Heat is required only to hasten tbe solution of soap. When soap is completely 
dissolved, pour it into 25 gallons of cold water contained in a 55-gallon drum. 

2. Pour 4 or 5 gallons of this soap solution (1) into a G. I. can or similar 
container, add 7.5 quarts of dimethyl phthalate slowly while whipping vigorously 
with an egg whip to make a creamy concentrate. 

3. Pour this concentrate (2) into the drum of soap solution (1) and stir to 
make tbe finished emulsion. 

4 . To preserve the emulsion, stir It slowly while clothing Is being dipped. 

5. Put socks and cai)s in pockets. Immerse clothing, including parts held in 
hands, and wring out over a second container to save excess liquid wrung from 
tbe clothes. Hang uniform out to dry. 

C. Note. —To assure adequate treatment and to avoid dilution of 
the emulsion, only dry uniforms should be dipped. When men dip 
their uniforms by muster, at least two drums over which the clothes 
are wrung should be used to each container employed for dipping, 
since it takes twice the time to wring that it does to dip. The solution 
that is wrung out of the dipped clothing should be poured back into 
the dipping tank as soon as suflScient liquid has collected. W^ith one 
dipping can and two wringing cans, 100 uniforms can be impreg¬ 
nated in an hour. 

D. Treatment of blankets: Since a blanket absorbs about three times 
as much emulsion as does a uniform, the quantities mentioned for 100 
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uniforms should be tripled for treating 100 blankets. Blankets are 
treated in the same manner as described for uniforms. 

E. Remarks: After the clothing is thoroughly dry, it can with¬ 
stand wetting; however during the drying process it should be pro¬ 
tected from rain. A delay in the drying of 1 or 2 days under cover 
will not affect miticidal properties. Untreated shorts should be worn 
under treated uniforms to avoid irritation of the genitalia. Skin re¬ 
actions of a nature serious enough to contraindicate the use of im¬ 
pregnated clothing have not been reported. Unless subjected to fre¬ 
quent and heavy rains or immersed in water, uniforms will remain 
effective during wear for 2 weeks. When dry, they will remain effec¬ 
tive in storage as long as 2 months. Blankets should be re-treated every 
3 months. If treated blankets and uniforms are laundered, the miti¬ 
cidal properties disappear. Reimpregnation must follow each 
washing. 

The 2-ounce bottles of dimethyl phthalate can be used as follows: 

(1) Smear method: Shake about one-fourth of a teaspoonful of liquid Into 
the palm of one hand, rub both hands together, and then rob them lightly over 
the socks and uniform. Repeat this procedure until all the clothing has been 
treated; usually a 2-ounce bottle will be sufficient for a uniform. An even 
aiq)lication can be made with this method if the hands are rubbed lightly over 
the cloth; however If the rubbing is too vigorous, uneven distribution results. 
A uniform projKrly treated in this fashion will retain its miticidal properties on 
exposure to water much better than will uniforms impregnated with the emulsion. 

(2) Barrier method: Draw the mouth of the bottle along the cloth to apply 
a thin layer of dimethyl phthalate one-half inch wide around or along all (q;)en- 
ings of the uniform: Neck, fly, and cuffs of shirt; waist, fly, and cuffs of i>ant8; 
socks above shoes; and all parts of leggings. One ounce of fluid should be used 
per treatment. The brirrier method provides protection while the clothing is 
worn. When the clothing is removed it should be placed in boiling water so 
that any mites on it that have not come in contact with the dimethyl phthalate 
will be killed and not carried into the quarters. 

(3) Protection of exposed skin: Dimethyl phthalate should be smeared 
lightly over all exposed skin. Care should be taken to avoid the eyes and lips, 
as it will cause a burning sensation. 

Dihutyl phthal<ite .—^Dibutyl phthalate is used in preference to 
dimethyl phthalate by the Australian Army. It may be used in place 
of dimethyl phthalate in any one of the methods described. Its effect 
on the mites is slower than that of dimethyl phthalate, but its effec¬ 
tiveness is said to endure longer. The Australian Army uses the 
smear method of clothing impregnation in preference to the dipping 
method. They have had considerable success with it and assure fairly 
proi)er treatment of uniforms by means of standardized drill. 


AREA CONTBOL 


Introduction .—When it has been decided to establish a camp in an 
area where danger from scrub typhus is suspected, operations should 
be directed at destroying the e.xisting populations of rats and dug- 
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gers and eliminating the habitats favorable for reinvasion of the area. 
At most military bases, it is possible to obtain the advice and assist¬ 
ance of oflBcers who are trained and equipped for controlling rodents 
and epidemic diseases. 

Rat control .—Rats should be exterminated by large-scale and per¬ 
sistent trapping operations. The dead rats should be taken from the 
traps and burned. Trapping, though more troublesome than poison¬ 
ing, is recommended about camp areas where tsutsugamushi fever is 
present, because poisoned rats usually die in inaccessible places and 
their chiggers may escape to continue their life cycle or to seek another 
host. Rat populations in uncleared areas surrounding a camp can be 
kept at a low level by poisoning in order to prevent individual rats 
from wandering into the camp. 

Clearim^ and hummg .—^In areas shown by preliminary surveys to 
be infested with chiggers, the vegetation should be cut and removed 
and the remaining stubble should be burned. In humid tropical 
areas, attempts to bum the damp vegetation before cutting have proved 
unsuccessful, because the chiggers are in the litter covering the sur¬ 
face and in the upper layers of the soil, where they are not harmed by 
superficial burning of the vegetation. Stubble should be sprayed 
with Diesel oil or kerosene before attempts are made to bum it. At 
some places, tank trucks equipped with pumps, hoses, and flame¬ 
throwing nozzles have been used. All debris resulting from clearing, 
including brush piles, logs and coconut husks, should be burned or 
hauled away. Sulfur, DDT, or dimethyl phthalate may be used in 
decontaminating the area as recommended under the section on 
miticides. In use, the dust or spray should be applied to the ground, 
litter, and roots of the vegetation. Miticide that falls on the vegeta¬ 
tion more than a few inches above the ground will have little effect 
on chiggers. 

Maintenance of pemument control .—^In order to prevent reinfesta¬ 
tion, nesting and refuge places of rats should be destroyed or made 
inaccessible. Floors of tents and buildings should be raised a foot 
or more off the ground and the space beneath kept open and clear of 
trash. Unused buildings should be demolished. Stumps, rock piles, 
small coral outcroppings, and abandoned foxholes, all of which offer 
shelter to rats and breeding places for chiggers, should be removed 
or covered. If trees are left standing they should be made rat proof 
by placing a smooth metal band at least 10 inches wide around the 
tmnk. Coconuts should not be allowed to accumulate above the bases 
of palm trees. 


PBBSONAI. FBOTEXmON 


Men can protect themselves from chigger bites by the methods 
described above in the section on miticides. They can further reduce 
the hazard of infection by avoiding areas which might harbor chiggers. 
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Areas described above as being favorable chigger habitats should be 
shunned. If circumstances make it absolutely necessary to sit or lie 
down in these areas, bare rocks or open sand should be chosen. When 
sleeping, it is desirable, if at all possible, to keep off the ground. 
Jungle hammocks are preferable to bed rolls; cots are satisfactory, 
but when they are used on the ground a strip of cloth 1 inch wide 
should be dipped in dimethyl phthalate and wrapped around each leg. 

QENERAB RECOMMENDATIONS 

Training and discipline of military personnel is necessary for the 
success of any program that is instituted for the control of scrub 
typhus. Individual 2-ounce bottles of dimethyl phthalate should be 
made as accessible to the men as atabrine or salt tablets. It is sug¬ 
gested that a shelf of the bottles be placed near the mess line. Men 
who are required to live or work in suspected areas must be made to 
follow precautionary measures under supervision. Impregnation of 
blankets and clothing should be done by companies under supervision 
of officers who understand the importance of the procedure. 

Troops should not be moved into a new area until a preliminary 
survey has shown that danger from scrub typhus is negligible or 
until control measures have been carried out. Where preliminary 
surveys are impracticable, as in combat and patrol operations, men 
should be equipped with freshly impregnated clothing and blankets 
and should be drilled in the precautions to be observed in the use of 
dimethyl phthalate and the choice of resting and sleeping places. 

Each method of impregnation of clothing has its advantages. The 
spray and smear methods introduce the dimethyl phthalate so that it 
is not readily washed out by water, but even distribution of the miticide 
is difficult to obtain. The emulsion method of impregnation assures 
even distribution of dimethyl phthalate, but careful drying is required 
and immersion in cold water readily removes the dimethyl phthalate. 
No one method can be recommended as best in all situations. 

Control measures should not be relaxed until all sign of rodent 
and chigger infestation of a camp has disappeared. Constant vigi¬ 
lance and quick action are necessary to keep rats from re-establishing 
themselves and thus introducing chiggers in a cleared area. 

Officers and men making scrub typhus surveys are especially exposed 
to the risk of infection, and should follow precautionary measures 
without fail. It is recommended that survey and control parties be 
carefully selected and allowed to devote their full time to the work. 
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PREFACE 


The United States Naval Medical Bulletin was first issued in 
April 1907 as a means for supplying medical officers of the United 
States Navy with information regarding the advances which are con¬ 
tinually being made in the medical sciences, and as a medium for the 
publication of accounts of sjiecial researches, observations, or experi¬ 
ences of individual medical officers. 

With the establishment of the Dental Corps in 1912, the function 
of the BcLLirriN was bi-oadened to serve in a similar capacity for 
members of that Corps. 

It is the aim of the Bureau of Medicine and Surgery to furnish in 
each i^ue special articles relating to naval medicine, descriptions of 
suggested devices, clinical notes on interesting cases, editorial com¬ 
ment on current literature of special professional interest to Medical 
Department personnel, and reports from various sources, notes, and 
comments on topics of professional interest. 

The Bureau extends an invitation to all medical and dental officers 
to prepare and forward, with a view to publication, contributions on 
subjects of professional interest. 

The Bureau does not necessarily undertake to endorse views or 
opinions which may be expressed in the pages of this publication. 

Loins H. Roddis, Editor, 

Captain, Medical Corps, 

United States Xavy. 
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NOTICE TO CONTRIBUTORS 


Ck)ntributions to the Bulletin should be typewritten, double-space<l, on plain 
paper and should have wide margins. Fasteners which will not tear the paper 
when removed should be used. Nothing should be written in the manuscript 
which is not intended for publication; for example, addresses and dates, not a 
part of the article, require deletion by the editor. The Buluttin endeavors to 
follow a uniform style in headings and captions. 

Accuracy and fullness should be employed in all citations, as it has sometimes 
been necessary to dec'line articles otherwise desirable because it w’as imiK)ssible 
to understand or verify references and quotations. 

The editor is not responsible for the safe return of manuscripts and pictures. 
All materials supplied for illustration, if not original, should be accompanied 
by reference to the source and a statement as to whether or not reproduction has 
been authorized. Recognizable photographs of patients should carry with them 
permission to publish. 

All original contributions are accepted on the assumption that they have 
not appeared previously and are not to be reprinted elsewhere and that edi¬ 
torial privilege is granted to this Bureau in preparing all material submitted 
for publication. Authors are urged to keep their papers short. 

It is regretted that reprints of articles can no longer be supplied by the 
Government Printing Office. 

Louis H. Roddis, Editor, 

Captain,Medical Corps, 

United States \at:y. 
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DYSENTERY OUTBREAK ABOARD NAVAL VESSELS 
IN SAN PEDRO BAY, PHILIPPINE ISLANDS ‘ 

FRANCIS S. CHEEVER 
Commander (MC) U.S.N.R. 

During the summer of 1945 an outbreak of dysentery occurred in 
j)ersonnel aboard ships of the United States Navy anchored in San 
Pedro Bay at the head of Leyte Gulf, Philippine Islands. The dis¬ 
ease made its appearance in late June, reached its first peak in early 
July, and after a temporary remission, attained a second peak in mid- 
August. Thereafter a marked if somewhat uneven decline occurred, 
and by mid-September only sporadic cases were being reported. 

During the periotl between 1 July 1945 and 3 September 1945, cases 
of dysentery were reported on approximately 150 ships. The actual 
number of cases that occurred was, in all probability, considerably 
higher than reported, since a uniform reporting system was not insti¬ 
tuted mitil relatively late in the course of the epidemic. Furthermore 
it seems likely that a number of mild, ambulatory cases escaped detec¬ 
tion. Although the rapid movement of ships in and out of Lejrte 
Gulf made it impossible to estimate the number of men present in 
the area during this period, it appeared that less than 20 percent of 
the ships lying at anchor became infected with the disease. 

This report deals with the etiology of the disease, its clinical aspects, 
and with the epidemiology of the outbreak and the efficacy of some 
of the preventive measures employed. 

ETIOLOGY 

The epidemic was primarily one of bacillary dysentery. In all, 
1,058 rectal swab cultures were made from patients hospitalized for 


^ From Naval Mi*(Hcal Research Unit No. 2. 
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dysentery, and 433 or 40.9 percent were positive for organisms be¬ 
longing to the genus shigella. Nearly all the patients had received 
some chemotherapy before it was possible to make cultures and many 
were actually convalescent at the time. The type incidence of causa¬ 
tive organisms is given in table 1. 


Table 1. —Type incidence of fthigeUa organisms 


Type 


Shigella flexneri III 

Shigella flexneri 11. 

Shigella flexneri V . 

Shigella alkalesa'ns .. 


Number 


Percentage 


42r» 9S. 3 

2 .5 

2 I .5 


3 


Total 


433 


100.0 


The prevailing type, Shigella flexneri III (VIII), appeared to be a 
strain of type III which possessed, in addition, various amounts of the 
antigen characterizing type VIII. In some instances it was difficult 
and even impossible to demonstrate the “minor” antigen in freshly 
isolated organisms, but after they were subcultured it was usually 
possible to prove that such an antigen was present. In no case was a 
pure type VIII isolated. 

A few cases of amebic dysentery were detected. A stool specimen 
from each of 130 consecutive cases of clinical dysentery was examined 
for the presence of ova and parasites; in 3 instances vegetative forms 
of Endamoeba histolytica, large race, were observed, and in 2 addi¬ 
tional cases cysts or vegetative forms of E. histolytica, small race, were 
noted. Amebic dysentery played a minor role in this outbreak. 

CLINICAL DATA 

The course of the disease was relatively mild in most instances, and 
clinical cure within a week was the general rule. Chronic cases w^ere 
few. In typical cases the onset of disease was sudden, with abdominal 
cramps followed in a few hours by a series of loose, watery stools. 
These usually contained mucus, but gross blood was rarely observed. 
Nausea was an occasional complaint, but vomiting occurred in only a 
few instances. The admission temperature varied from 102° F. in 
severe cases to normal in mild ones. The fever tended to increase 
during the first 24 hours, but by the third or fourth day had usually 
returned to normal at a time when bowel movements were assuming a 
semiformed character. 

By the end of a week, the average patient was clinically well. In a 
few instances diarrhea continued through the second week and was 
occasionally accompanied by a secondary rise in temperature which 
lasted for several days. Relaj^ses were encountered. Among the 
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patients admitted for dysentery to the sickbay of one destroyer tender, 
21 or 4 percent were readmissions. The majority of these turned in 
for the second time within a few days of being released from the 
hospital after their first attack. True second attacks appeared to be 
Hire. 

Nearly all patients received chemotherapy; sulfadiazine, sulfaguan- 
idine, and sulfathiazole were used in the order of frequency mentioned. 
There was no demonstrable difference in the clinical response to the 
three drugs. The majority of medical officers believed that chemo¬ 
therapy was of some benefit to the patient, but since no control series 
was available for comparison, it was impossible to settle this point. 
In the few instances in which it was impossible to give chemotherapy 
Itecause of a history of previous sensitization to sulfonamide com¬ 
pounds, the attending medical officers believed that these untreated 
cases did about as well as did those in which specific therapy was given. 
The inhei-ent mildness of the disease added a further difficulty in eval¬ 
uating the efficacy of chemotherapy. The usual supportive measures 
were used. Bismuth and paregoric were administered for cramps, and 
dehydrated patients received parenteral fluids. The intravenous 
administration of 1,000 milliliters of 5-percent dextrose in physiologic 
saline solution usually resulted in a rapid improvement in the patient’s 
subjective condition; that is, relief of thirst, disappearance of head¬ 
ache and malaise, and frequently a fall in temperature. Patients 
whose fever continued for 72 hours or more seemed greatly benefited 
by the administration of plasma; this observation was made independ¬ 
ently by a number of medical officers. 

Three deaths were recorded, two due to hemorrhagic nephritis 
attributed to sulfadiazine, and one due to toxic myocarditis complicat¬ 
ing a case of combined bacillary and amebic dysentery. Complete 
pathologic reiMjrts were not available. 

It was impossible to determine the average incubation period, but 
from epidemiologic data presented in the next section, it appears that 
it might be as short as 48 hours. 


EPIDEMIOLOGY 

Source .—The most probable source of the original infection 
appeared to be the native population ashore. Bacillary dysentery of 
the Flexner variety is known to be endemic in this area of the Phil¬ 
ippines. Two native physicians on the staff of the Leyte Provincial 
Hospital were interviewed. They reported that bacillary dysentery 
reached its peak in this region during the months of July and August, 
and that there were a number of cases present in the neighborhood 
at the moment. The village of San Antonio (close to the beach 
recreation area) on Samar was visited in July. The mayor reported 
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a moderate number of dysentery cases in the village at that time, and 
feces of a diarrheal character were noted around the dwellings. 
Rectal swab cultures were obtained from 45 natives who had recently 
had diarrhea. Five or 11.1 percent were positive for Shigella flexneri 
III (VIII); that is, the same type that was isolated from cases occur¬ 
ring in the fleet. 

One argument advanced against this hypothesis was the fact that 
shore-based activities had a low incidence of dysentery during this 
period; in fact, ever since they had landed on Leyte and Samar 9 
months previously. This had obtained despite the fact that there had 
been intimate contact with the natives during this time. Some shore- 
based units did suffer heavily shortly after their arrival; more than 
50 percent of one Naval construction battalion was said to have 
suffered from “diarrhea” during the first 2 months after their arrival 
on Samar, and two units on Jinamoc Island, respectively, reported 
monthly rates of 104 and 119 per 1,000 for cases of dysentery during 
their first month ashore. It is possible that considerable immuniza¬ 
tion by means of subclinical infections took place in shore-based 
personnel. Furthermore the excellent sanitary standards maintained 
by shore establishments undoubtedly did much to prevent the develop¬ 
ment of secondary cases. 

Spread from shore to ship .—^This may have taken place by several 
routes. In June and early July the sale of native foods and fruit juices 
was jjermitted at the recreation beaches. Men on liberty were allowed 
to visit the native villages. Food was brought ashore for consumption 
on the beach, where at first flies were numerous. Bumboats plied the 
anchorage and sold food and drink directly to the ships. Swimming 
was permitted in areas almost certainly polluted by sewage discharges 
from nearby native villages. Probably all these routes played some 
part in the spread of the infection from shore to ship. 

Inter-ship spread .—The strict precautions ordered in early July 
were aimed at eliminating the sources of infection outlined, and from 
7 July on it seemed unlikely that more than an occasional man acquired 
his infection directly from shore. A temporary decline in the inci¬ 
dence of the disease was noted, but by the end of July the curve had 
turned sharply upward again and it seemed obvious that inter-ship 
infection was occurring. Two probable means of spread were (1) by 
polluted harbor water and (2) by personal contact. 

The tide range in Leyte Gulf was small and there was little demon- 
.strable current. Winds were light. Boxes thrown over the side would 
float alongside for hours. With so many ships present, it was inevita¬ 
ble that heavy fecal contamination of the water should take place. 
Excreta from dysentery patients were poured into the harbor water. 
In one instance Shigella flexneri III (VIII) was isolated from a 
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>ample of sea water obtained 30 feet off the stem of a destroyer escort 
which had 35 cases of dysentery on board. The directives of 7 July 
prohibited the use of salt water aboard ships; nevertheless newcoinere 
to the anchorage occasionally used harbor water for washing, scrub¬ 
bing, showers, or cleaning vegetables for a few hours before they 
became aware of the situation. All fresh water made by evaporators 
on the various ships was ordered chlorinated as an additional safe¬ 
guard, and so far as could be determined this was faithfully carried 
out. It was impossible to incriminate fresh water in any instance, 
although the case of one auxiliary personnel destroyer represents a 
possible exception. 

This ship (with normal complement of 150 men) had been in and out 
of San Pedro Bay since 18 July. The proper sanitary regulations 
had been followed and the ship remained free of the disease for nearly 
a month. On 4 August her evaporators broke down and water was 
obtained from water barges and other ships. Since presumably only 
chlorinated water was furnished, further chlorination was not carried 
out by this ship. Water rationing was instituted and neither showers 
nor washing of clothes was permitted for a week. During this time, 
unidentified members of the crew resorted to surreptitious salt-water 
baths. On 8 August, 27 passengers came aboard for the mail trip. 
These men came from various ships and shore facilities and were not 
suffering from diarrheal disease at the time. Water at this time was 
Ijeing rationed to enlisted personnel and passengers by means of a 
bucket and common drinking cup. 

On 9 August the passengers were transferred because of the water 
shortage, and the ship received 500 gallons of water from a cruiser 
which had cases of dysentery aboard at the time. The ships were 
tied up together for 1 hour; no exchange of food took place, no one 
from the smaller vessel boarded the cruiser, and only one officer from 
the cruiser boarded the former ship. The cruiser’s water was being 
adequately chlorinated at the time, and apparently the water was 
rechlorinated aboard the auxiliary personnel destroyer as an addi¬ 
tional safeguard. The sequence of events is shown in table 2. It was 
impossible to determine whether the cruiser or the transients were the 
actual source of infection. 

Small-boat crews were particularly exposed to infection from pol¬ 
luted harbor water, since their work frequently brought them into 
contact with spray, wet lines, etc. Figures from two auxiliary per¬ 
sonnel lighters, used to house small-boat pool personnel, showed a 
significantly higher incidence in the men assigned to work in small 
boats as compared with those who carried out their duties aboard the 
mother ship, even though the two groups were living together (tables 
•3 and 4). 
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Table 2. —Aihiiliary personnel destroyer dysentery cases 


Oate 

(Au¬ 

gust) 

Num¬ 
ber of 
cases 

Kemarks 

Dale 

(Au¬ 

gust) 

Num¬ 
ber of 
cases 

Remarks 

4 

0 

Evaiwrators out of commission. 

12 

15 


5 

0 


13 

18 


0 

0 


14 

1 



0 


i:) 1 

1 

Evaporators working, ship left 

S 

0 

27 passengers came aboard. 



San Pedro Bay. 

<) 

0 

Passengers put ashore. Water 

16 

1 

Shigella flexneri III (VIII) iso¬ 



taken from cruiser. 



lated from patients on both 

10 

0 




ships. 

11 

5 






Table 3. — Dy-^ent(ry rases aboard au.riliary prrsonnel lighter A, 26 June to 

26 August 19Jt5 


Group Numbt'r 

Cases of 
dysentery 

Percentage 

Small-boat operators........ 

A PL ship’s company.------- 

Total __-.. 

607 ; 288 57 

KM) 40 40 

607 

328 54 

Taulk 4.—DyHvntcry cases aboard auxiliary personnel lighter B, 26 June to 

26 August 

Group Number 

dvZt.;',' 

Small-boat oi^rators____ 

A I’L ship’s company .. . . . __ 


184 

34 

42 

23 

Total.-...... 

590 

218 

37 



The experience of auxiliary personnel lighter C is instructive. She 
housed stevedores who ■were engaged in unloading ammunition from 
other ships. Within 4 days of their arrival on board, dysentery broke 
out among them and continued to spread in spite of rigorous sanitary 
precautions. Inspection of the ship revealed that the heads for the 
stevedores consisted of troughs that were constantly flushed by streams 
of salt water. This water spattered on the seats and decks and con¬ 
taminated the clothing and hands of the men. Furthermore the ship 
was anchored in an eddy of grossly polluted \vater. The arrangement 
of the salt water inlets was changed, the pressure of water was lowered, 
and a man was stationed in the heads to swab down seats and decks 
with cresol solution as frequently as possible. The incidence of the 
disease fell sharplj- within 4 days of the institution of these measures. 
Small-boat personnel and stevedores, by the nature of their work, had 
(‘xcellent opportunities to spread the disease from one ship to another 
iliroughout tlie anchorage. 

It is noteworthy that the oidy outbreak of dysentery reported bv 
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shore-based activities during this period occurred on the PT Base on 
Samar at the end of August. The causative organism was reported 
as Shigella flexneri III (VIII). The men of this base were engaged 
in patrol work in Leyte Gulf, where, like other small-boat j)ersonnel, 
they were exposed to spray and wet lines. 

Small vessels frequently lay alongside tenders and repair ships for 
varying periods of time while necessary work was being carried out. 
Considerable intermingling of the crews took place and in some 
instances it was possible to detect the spread of infection from ship to 
ship. A few examples are given. 

Destroyer tender A reported cases of bacillary dysentery during 
July and August. Destroyer escort B lay alongside for repairs to 
its engineroom from 1 August to 6 August 1945. Repairmen from 
the tender worked in the engine- and fii erooms of the destroyer escort. 
On 5 and 6 August, 10 cases of dysentery occurred on the smaller ship. 
Seven of the 10 patients were engineroom personnel who had been 
working with the tender’s repairmen. Shigella flexneri III (VIII'' 
was isolated from cases on board both ships. 

Destroyer tender B admitted 44 cases of clinical dysentery to her 
sickbay during the period between 1 and 12 August 1945. On 11 
August destroyer A came in from Okinawa with no cases of dysentery 
aboard. Chlorination of water made by her evaporators was begun 4 
hours before reaching port; no salt water was allowed on board. On 
12 August she tied up alongside the tender for necessary repairs, and 


Table 5 .—Dysentery cases aboard destroyer tender It, destroyer A, and 

(Irntroifcr VHcort C 



New dysent<*rv admissions abtmrd— 

Date 




.\llgU.st) 




Destroyer 
tender B 

Destroyer A 

Destroyer 
escort C 

10 

4 



11 

6 

0 


12 

8 

0 


13 

14 

0 


14 

4 

6 


15 

16 

8 


16 

15 

10 


17 

18 

12 

10 

2H 

19 


19 

10 

26 


20 

18 

(') 

0 

21 

19 

11 

0 

22 

15 

11 

0 

23 

15 

11 

0 

21 

16 

13 

0 

25 

33 ! 

9 

1 

26 

16 1 

6 

9 

27 

12 : 

3 

20 

28 

13 1 

0 

5 

29 

12 

1 

5 

30 

8 

2 


31 

18 

0 



_ 




Remarks 


J>estroyer A entered San Pedro Ray. 

Destroyer A tied up alongside destrc>yer tender B. 


Destroyer escort C entered San Pe<lro Bay and 
tied up alongside destroyer A. 

Destroyer escort (" moved alongside destroyer 
tender B, as destroyer A entered drydock. 


J^estroyer escort C ptjt to sea. 


» Xot recorded. 
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immediate mingling of both crews took place, particularly at ship’s 
service. Cases of dysentery began to appear on the destroyer on 14 
August. ‘Six days later, destroyer escort C tied up alongside the 
destroyer, and when the latter moved to drydock she took a berth next 
to the tender. Except for necessary repairmen, all traffic between 
ships was forbidden; a police petty officer was placed at each gangway 
to enforce this. Six days later, cases of dysentery began to appear on 
board the destroyer escort. The sequence of events is shown in table 5. 

Subsequently it was ascertained that landing ship tank A had tied 
up alongside destroyer escort C for 48 hours previous to the latter’s 
departure from San Pedro Bay. Five days later, 12 patients with 
dysentery were admitted to the sickbay of landing ship tank A witWn 
36 hours. Because she left San Pedro Bay the following day, further 
information could not be obtained. 

These cases exemplify the important role wduch tenders and repair 
ships played in the dissemination of the disease about the anchorage. 
The natui-e of their work brought them into contact with many other 
ships, infected or otherwise, and once the disease had established 
itself aboard a vessel of this nature, there were countless opportunities 
to introduce the infection into new ships. Furthermore the vital na¬ 
ture of the work carried out by these craft precluded the possibility 
of quarantining them. 

Intra-ship spread .—Once the disease had gained a firm foothold on 
a ship, it proved difficult to arrest its further spread until considerable 
percentage of the personnel had come down with dysentery. The dis¬ 
ease was extremely infectious on shipboard, and in many instances 
failure of supply of the human host (comparative lack of susceptible 
subjects) appeared to be at least as important in bringing the epi¬ 
demic to an end as did the heroic sanitary measures employed. 

Infected food handlers presented an obvious possibility as a means 
of spread. One thousand sixty-three rectal swab cultures were taken 
from food handlers on infected ships, and 45 (4.2 percent) were posi¬ 
tive for Shigella flexneri III (VIII). These carriers were presumably 
healthy, although at least 2 of them were known to have suffered from 
dysentery during the preceding 2 months. Food handlers excreting 
enteric pathogens in their stools were promptly removed from mess 
duty and placed under treatment. It is impossible to evaluate the 
role played by infected food handlers in disseminating the disease. 
Their removal from mess duty was in no instance followed by a sig¬ 
nificant reduction in new cases. In one instance, however, food han¬ 
dlers appeared to be definitely connected with the spread of the dis¬ 
ease. Very few officers on one heavily infected battleship came down 
with dysentery during the early stages of the outbreak. Ultimately, 
however, several wardroom mess attendants incurred the disease at 
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about the same time, and, according to the senior medical officei’, a 
numl)er of cases occurred among the commissioned officers within the 
next week. It must also be pointed out that it was not often possible 
to make cultures on excreta from any one ship’s food handlers more 
than once, and hence a number of carriers were undoubtedly missed 
who might have been picked up on repeated examinations. 

The persistent spread of infection within given ships led to the be¬ 
lief that pei’sonal contact played an important role. All ships were 
crowded because of wartime conditions, some carrying as high as 150 
percent of the complement for which they were designed. The ban 
on salt water put an additional load on the already limited supply of 
fresh water, and in some ships it was necessary to institute water hours. 
Overcrowding and limited fresh water available for general sanitarj’ 
purposes gave the disease many chances to spread. The general course 
of the epidemic was a gradually rising one, as would be expected if 
casual contact with men whose hands or clothing had been soiled with 
fecal material were to blame. As compared with enlisted men, officers 
tended to contract the disease latei- in the course of the epidemic and 
in fewer numbers. One explanation for this may have been the less 
crowded conditions under which officers lived and the more adequate 
sanitary facilities available to them. 

The convalescent carrier represented another probable means of 
spread. Strict isolation of more than a few patients aboard a crowded 
warship is impossible. The approved practice for releasing dysentery 
patients is that they shall be symptom free for 2 weeks, during which 
time at least five cultures must be taken to insure that the patient is 
not a carrier. Chemotherapy further complicates the picture, in that 
negative cultures obtained within 5 days of stopping the specific drug 
are viewed with suspicion. Neither space nor time was available 
aboard these ships for carrying out such a controlled convalescence, 
ilost vessels lacked facilities for bacteriologic work and those pos¬ 
sessing them were so hard-pressed that one negative culture per man 
was the rule. Since this was usually taken before or shortly after dis¬ 
continuing chemotherapy, undoubtedly many masked carriers were 
missed. 

The usual rule was to discharge a man to duty after he had been free 
of symptoms for 48 hours. Aboard the destroyer tender B we were 
able to follow some patients for as long as 5 days after they were 
entirely free from symptoms and obtained positive cultures from 
them; this was accomplished despite sulfadiazine therapy in full 
doses. The standard precept that no food handler should be allowed 
to return to duty until 3 months after recovery from his acute attack 
was also ignored because of the manpower situation. 

Opportunity arose to take a number of rectal swab cultures aboard 
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Tahlk 6. —Destroyer tender B dysentery cases 


(i nmp 


ratients at all stages, acute and convalescent_ 

Food handlers _______ 

Patients releaso<l from hospital less than 3 days previously.. 

Patients released from hospital more than 3 weeks previously_ 

Normals: No history of diarrhea during outbreak_ 


Number of 
cultures 

Number 

positive 

PtTcentage 

447 

172 

38 4 

2<'0 

10 

6 5 

08 

fi 

6 1 

fi7 

0 

0 

105 

2 



Table 7 .—Destroyer tender B dysentery cases hy divisions 


Division 

Type of work 

Percentage 

1 

Deck .... ... ... 

45.9 

2. .. 

Deok..... . .. ... 

75- 6 

3... 

Repair (other ships)_ __ 

55. 6 

K _ _ 

Electricians_ _____ 

51. :i 

F .. _ _ 

Gunnery_______ :_ 

4*V V 

H 

Sickbav .. . . 

45. S 

N . _ 

Signalmen_ _ _ ___ . 

52 7 

K. _ 

Repair (own ship)_ . .. :. 

52. 3 

8 . 

Stewards and ship’s cooks . . ...- - _ 

46.7 

Total.. 

.. 

5:1.8 


destroyer tender B which had many cases of dysentery between 1 
August and 15 September 1945. The results are given in table 6. 

Cases were further broken down by divisions as shown in table 7. 

Division 2 showed a rate 20 percent higher than any other division. 
However since Division 1 which did the same type of work had the 
lowest attack rate, the significance of this finding is not clear. The 
crew was not fed or berthed by divisions. 

Attempts were made to isolate the specific organism from the fingers 
and buttocks of patients suffering with acute dysentery. A swab 
moistened in tryptose phosphate broth or saline solution was rubbed 
«»ver the area and then used to streak an S-S agar plate. Particular 
attention was paid to fingernails. In no instance was a shigelliform 
organism isolated from material cultured from the fingers of the 16 
patients, even though several of them had just defecated and had not 
waslied their hands. Positive cultures were obtained from specimens 
from the buttocks of 5 of 7 patients immediately after defecation. 
These were taken from the area lying between the anus and the ischial 
tuberosities; culture specimens taken peripherally to this were negative. 

Similar attempts were made to isolate the causative organism from 
stanchions, doorknobs, handles of water faucets, and ladder rails in 
the sickbay of destroyer A at the height of her outbreak. At the 
same time cultures were made from specimens from toilet seats and 
stanchions in the crew's head aboard the ship. In the only positive 
culture obtained the organisms had been taken from a stick used to 
pusli fecal matter down tlie clogged trough of the head. 

Flies, polluted harbor water, and drinking water obtained by means 
of evaporation de.sei ve comment at this point. 
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Flies are traditionally associated with epidemics of bacillary dysen¬ 
tery and have undoubtedly played a major role in the spread of the 
disease in many outbreaks. In the present instance flies may have 
been one of the factors serving to pass the infection from the natives 
to the sailors on the beach in late June. In the anchorage itself, how¬ 
ever, flies were extremely rare (two were seen during a 10-day stay 
on destroyer tender B); they appeared to have played no part in the 
inter- and intra-ship spread of the disease during July and August. 

Drinking water obtained by distillation of the heavily polluted 
harbor water came under suspicion. With a triple- or double-effect 
low-pressure evaporator it is possible to lower the pressure to a point 
where the water boils at a temperature considerably below 212° F. 
In most ships, however, the temperature does not fall below 180° F. 
It is hardly possible that enteric organisms could survive such treat¬ 
ment. It is theoretically possible, however, that a small amount of 
salt water could be sucked over without being detected, but this seems 
extremely unlikely. 

There are two kinds of evidence against the theory that the disease 
was spread in this way. First, with the possible exception of the 
auxiliary personnel destroyer A, the epidemiologic picture of the 
development of the disease on any given ship was not compatible with 
a massive water-borne infection. Second, no record of a positive C-A 
test on distilled water before chlorination was brought to our atten¬ 
tion, although a number of tests were made by various ships. For 
example, one repair ship had spent 5 months in polluted anchorages 
where definite fecal contamination of the harbor water was known 
to exist. Dtiring this period, 20 parallel tests were made on the salt 
water entering the condensers and on the distilled water leaving them 
before chlorination. 

All samples of sea water examined yielded positive results for the 
presence of members of the colon-aerogenes group; all the correspond¬ 
ing tests on the samples of freshly distilled water yielded negative 
results. While it appears that low-pressure evaporators, if jiroperly 
run. will not permit the survival' and passage of enteric organisms, 
no chances should be taken, and all fresh water obtained by distillation 
of polluted sea water should be adequately chlorinated. 

Polluted harbor water appeared to have played a major role in the 
spread of the disease. That dysentery bacilli may survive in sea 
water for at least 2 days, and probably longer, was shown by the follow¬ 
ing experiment, A sample of sea water was obtained from an area 
known to be free from fecal pollution. Repeated cultures of this 
sample revealed no organisms belonging to the shigella, salmonella, or 
colon-aerogenes group. Five hundred milliliter portions of this 
sample were inoculated with 0.5 milliliter of 18-hour broth cultures 
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of various strains of dysentery bacilli. The flasks were placed out¬ 
doors where they were exposed to sunlight for several hours each day. 
The temperature did not fall below 70° F. Cultures were taken every 
4 or 8 hours; the pour plate method was used. The results are sum¬ 
marized in table 8. 


Table 8.— Surtmml of dysentery bacilli in sea water 


Time In 

Shigella flex- 

Shigella flex- 

Shigella flex- 

Shigella flex- 

hours after 

neri III 

neri VIII 

neri III 

neri III 

inocu- 

(stock 

(stock 

rv^iii) 

(VIII) 

lation 

culture) 

culture) 

(strain 1 •) 

(strain 2 •) 

0 

+ 

4- 

4- 

4" 

4 


4- 

4- 

4- 

8 

+ 

-h 

4- 

4- 

12 


4- 

4- 

4 

16 

-f 

+ 

+ 

4 

20 

4- 

4- 

4- 

4 

24 

+ 

— 

+ 

4 

28 

•f 

— 

-f 

' 4 

32 

-f 

— 

4- 

4 

36 

i + 

— 

4- 

4 

40 

+ 

— 

•f 

4 

44 

1 4 - 

— 

4- 

— 

48 

+ 

4- 

4- 

4 

52 

-H 

— 

4- 

— 

60 

4- 

— 

+ 

— 

68 

+ 

— 


— 

76 

84 

02 

-f 

— 

— 

— 

- 

- 

- 

t ~ 


*Roth strains of Shigella flexneri 111 (VIII) were isolated from patients during the San Pedro Bay out 
break. 

The discharge of large masses of untreated sewage into a circum¬ 
scribed anchorage presenting little movement of water creates a 
potential health hazard which may (as in the case of San Pedro Bay) 
become a definite and serious problem. Ideally all sewage should he 
treated with chlorine or chlorine compounds before being discharged, 
but in the case of the modern warship it would be difiicult to obtain the 
necessary space for tanks and other equipment. 

CONTROL MEASURES 

The usual control measures were instituted early in the course of 
the outbreak. The recreation areas ashore were greatly improved, and 
all sanitary hazards removed or corrected. Natives were no longer 
allowed in these areas, and the local villages were declared out of 
bounds. Swimming was prohibited, no food was permitted to be 
brought in from ships for consumption on the beach, and the sale of 
native food and drink was forbidden. All ships entering the anchor¬ 
age were informed of the situation and were given specific instructions 
concerning the sanitary precautions to be followed. No bumboats 
were allowed to approach the ships. 

All fresh water made by the evaporators of the fleet was ordered 
chlorinated, and the use of salt water aboard for anything but flushing 
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out sanitary systems was forbidden. The serving of uncooked vege¬ 
tables was discouraged. Ships reporting more than 10 cases of dysen¬ 
tery were usually put in restrictive quarantine. Traffic between 
infected tenders and ships tied up alongside was limited to men on 
official business. Constant efforts were made to improve sanitary 
conditions and personal hygiene aboard individual ships. As many 
food handlers as possible were examined and those yielding positive 
cultures were removed from mess duty and placed under treatment. 

It is impossible to evaluate the part played by any one of these 
general control measures in checking the spread of the disease. On 
the whole they appeared to be more effective in preventing the intro¬ 
duction of dysentery into new ships than in limiting the spread of 
infection within a given vessel. 

Chemoprophylaxis was instituted on a number of ships. Sulfa¬ 
diazine was used almost exclusively; the usual dose was 1 gm. daily 
for a period of from 10 days to 6 weeks. Occasionally larger doses 
were given for shorter periods of time. The results were incon¬ 
clusive, since the drug was given in conjunction with other control 
measures and frequently not until the peak of the epidemic was past. 
With one exception, comparable control groups were not set up. Most 
medical officei’s reported that chemoprophylaxis had no demonstrable 
effect in checking the spread of the disease. An occasional ship 
reported a decrease in incidence after the institution of sulfadiazine 
prophylaxis. 

Aboard the auxiliary personnel lighter D. the ship’s company 
i-eceived 1 gm. of sulfadiazine 4 times a day for 6 weeks. During 
the same period stevedores living aboard but working on other ships 
(infected and otherwise) did not receive the drug. Twenty percent 
of the ship’s company was admitted to the sickbay for dysentery 
iluring this period as opposed to 28 percent of the stevedores. The 
difference is not statistically significant. 

A possible explanation for the relative inefficacy of sulfadiazine 
prophylaxis was that the specific organism was drug fast, at least 
during the latter part of the epidemic. This hypothesis was subjected 
to experimental proof. 

Six strains of Shigella flexneri III (VIII) were selected. All six 
were obtained in September from patients aboard the destroyer tender 
B who were receiving sulfadiazine therapy at the time of culture. 
As controls, five stock cultures of Shigella flexneri (various types) 
brought out from the United States, and a sixth strain obtained on 
Okinawa, were used. The patient from whom the last strain was 
obtained was known not to have received chemotherapy. The sources 
of the first five cultures are not known. With one exception, these 
organisms grew well in the inhibitor-free broth medium employed. 
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The following serial dilutions of sulfadiazine were made in the 
inhibitor-free broth: 1:5,000; 1:10,000; 1:20,000; 1:40,000; 

1:80,000; 1:160,000; 1:820,000; and 1: 640,000. These were tubed 
in 2-milliliter amounts, and control tubes containing no sulfadiazine 
were set up for each culture. The inoculation for each tube was 0.1 

Table 9. —Drug fast expenmmt uHth San PefJro Hag strains 


Strain and concentration of sul¬ 
fadiazine 


Hours after inoculation 



4 

6 

8 

10 

12 

14 

flexneri III (VIII) Marshnll: 







1:5,000-.-.. 

— 

— 

zt 

4-4-4- 

++++ 

++++ 

1 : 16 . 000 --... 

— 

— 


4-4-4- 

+ + + + 

++++ 

1:20,000___- 

— 

— 

— 

4-f4- 

+ + + + 

+++ + 

1:40,000. .- 

— 

— 

— 

4-4- 

+++ 

++++ 

imooo. 

— 

— 

— 

-b4--l- 

+ + + + 

+++ + 

1:160,000__ 

— 

— 

zb 

4-4-4-4- 

++++ 

++ + + 

1:320,000__ 


— 

± 

4-4-+4- 

+ + + + 

++ + + 

1:640.000.-. - -. 


— 


4-4-4- 

-i—b4--b 

+++ + 

Control_ 

— 

— 


+++ 

++++ 

+ + + + 

flexneri III (VIII) Jalbcrt: 







1:5,000. . 

— 

— 

— 

4-4- 

+++ 

++++ 

1:10,000—.-__ 

— 

— 

— 

-f-l- 

+ + + 

+ + + + 

1:20,000_ 

— 

— 

— 

-b-b 

++ + 

+ + + + 

1:40,000__ 

— 

— 

dr 

4-+4- 

-b-b-b 

++ + + 

1:80,000_ 

— 

— 

rb 

-b-b-b-b 

+++ + 

+ + + + 

l:160,0(K)_ 

— 

— 

-h 

4-b4- 

+++ + 

+ + + + 

1:320,000 _ 

— 

— 

dr 

4-b 

+ + + + 

+ + + + 

1:640,000 . -. 

— 

— 

rb 

-b 

++ + 

++++ 

Control__ _ 

- 

— 

-f 

4-4-4-+ 

+ + + + 

++++ 

flexneri III (VIll) Hovsv: 







1:5,000...- 

— 


+ 

+++ 

++++ 


1:10,000... 

— 


dr 

+++ 

++++ 


1:20,000 -__ 

— 

— 

rb 

+++ 

++4 + 


1:40,000_ 

— 

— 

rb 

+++ 

+++ + 


1:80,000 __ 

— 

— 

d: 

+++ 

+++ + 


1:160,000 _ 

— 

— 

rb 

-b-b-b 

++++ 


1:320,000 - _ _ 

— 

db 

-f-f 

++++ 

++++ 


1:640,000. 

— 


-f-h 

++++ 

+++ + 


Control - _ 

— 

db 

-i-+ 

++++ 

++++ 


flexneri III (VIII) Eby: 







1:5,000_ 

— 

— 

— 


++++ 

++++ 

1:10,000___ 

— 

— 

— 


4-4--b4- 

+ +++ 

1:20,000 __ 

— 

— 

rb 

+++ 

++++ 

+++ + 

1:40,000.. _ 

— 

— 

— 

++ 

++++ 

+ +++ 

1:80,000--.. 

— 

— 

— 

++ 

++++ 

+++ + 

1:160,(X)0 ___ 

— 

— 

— 

+ 

++++ 

+++ + 

1:320,000. .. 1 

— 

— 

db 

++ 

++++ 

+ + + + 

1:640.000 ... 1 

— 


— 

+ 

+++ 

++++ 

Control __ 

— 

— 

-f 

++ 

++++ 

++++ 

flexneri III (VIII) Panos: 







1:5,000_ ... 

— 

— 

± 

+++ 

+ + + 

+ + + + 

1:10,000 .. 

— 

— 

dr 

i + + + 

++ + 

+ + + + 

1:20,000 . ... - 

— 

— 

— 

1 +++ 

+++ 

+ 4++ 

1:40,0(K) .. 

— 

— 

rb 

+++ 

+++ 

+++ + 

1:80,000 .. .. 

— 

— 

— 

1 +++ 

+++ 

++++ 

1:160,000_ .. 

— 

— 

rb 

1 + + 

+++ 

+ -^- + + 

1:320,0(K) . _ 

— 

— 

— 

: +++ 

+++ 

++++ 

1:WO.OOO. - . 

— 

— 

rb 

++ 

-b-b-b 

++++ 

Control - -.- - ... . - 

~ 

— 

-f-h 

+++ 

+++ + 

++++ 

flexneri III (VIII) Horton: 







1:5.(X)0 . ... .. . 

— 

— 

4- 

++++ 



1:10,0<XJ..-. 

— 

— 

+ 

++++ 



1:20,(HM).- .. ..- 

— 

— 


++++ 



1:40.(X)0 . . 

— 

— 

+ 4* 

++++ 



1:S0,0(X). _ . . . 

— 

— 

+4- 

++++ 



l:ir»0,000 . . 

— 

— 

4-4- 

++++ 



1:32n.()Ot1 - _ .... 


=t 

-f-h 

++++ 



1:640,0(H) .. .. 


db 

4-++ 

++++ 



Control __ 

— 

db 

-f-b-f 

++++ 
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milliliter of a 1:1,000 dilution of a 10-hour broth culture of the appro¬ 
priate strain. The results are shown in tables 0 and 10. As compared 
to our stock strains, all the S. fle.xneri III (VIII) cultures isolated in 

Tabi.e 10.— Druff-fast experiment (stork strains) 


Hours after inoculation 


Strain and coneentra- 


tion of sulfadiazine* 

4 

ti 

S 

10 

12 


24 

36 

43 

72 

S. flexneri I (USA): 
1:5,000. 











1 :10,000. 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

1 :20.000. 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

1:40,000. 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

I:«0,000 _ 

— 

— 

— 


— 

— 

— 

— 

— 

— 

1:160,000 . 

— 

— 

— 


— 

— 

— 

“ 

— 

— 

1:320,000 .. 

— 

— 

— 

— 

— 

— 

— 


— 

— 

1:640.000 . 

— 

— 

— 

— 

— 

— 

— 

+ + + + 

+ + + + 

++++ 

Control__ 

_ 



++++ 

-h-f-f-f 

++++ 

++++ 

4—i—i-+ 

_ 

++++ 

++++ 

S. flexneri II (USA): 
1:5,000. 



l:lb,0lX) .. . 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

1 :20,000 . 

_ 

— 

— 

— 

— 

— 

— 

— 

— 

— 

1:40.000. 

— 

- 

— 

— 

- 

- 

— 


- 

- 

1:80,000. 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

1 : 

160.000- . 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

1:320,000.. 

— 

— 

— 

— 

— 

rfc 

+ + + 

++++ 

++++ 

++++ 

1:640.000 .t. 

— 

— 



4" 

+ + 

+ + + + 

++++ 

+++ + 

+ +++ 

Control .. 

— 


+ + + + 

++++ 

++++ 

+++ + 

++++ 

++++ 

++++ 

-^4-++ 

8 . flexneri III (USA): 
1:5.000. 

_ 

, 

_ 

_ 

_ 

_ 

_ 

__ 


_ 

I: 

10,000 .. 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

1 :20,000 . 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

1:40.000. 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

1:80.000.. 

— 

— 

— 

— 

— 

— 

— 


— 

— 

1 : 

160.000 . 

— 

— 

— 

— 

— 

— 


+++ 

+ + + + 

++++ 

1:320,000. 

— 

— 

— 


4- 

4- + 

+ + + + 

++++ 

+ + + + 

+ + 4—h 

1:640,000. 

— 

— 

± 

+ 

4-4- 

+++ 

+++ + 

++++ 

+ + + + 

++++ 

Control-. 


d= 

+ + + + 

4-+++ 

4-4-4-+ 

++++ 

++++ 

++++ 

++ + + 

++++ 

S. flexneri IV^ (USA): 
1:5,000. 





1 :10,000 .. 

— 

— 

— 

— 


— 

— 


— 

— 

1 :20,000. 

— 

— 

— 

— 

' — 

— 

— 

— 

— 

— 

1:40,000.. 

' — 

— 

— 

— 

— 

— 

— 

1 - 

— 

— 

umooG . 

— 

— 

— 

— 

— 

— 

— 


— 

— 

1:160,000 .... 

1 — 

— 

— 

— 

— 

— 

— 

' — 

— 

+++ 

1:320,000 .. 

— 

— 

— 

— 

— 

— 

— 

' — 

— 

++++ 

1:640,000 .. 



— 

— 

— 

— 

1 — 

+++ 

+ + + + 

++++ 

Control. 


+ 

+ + + + 

-h+4-+ 

++++ 

++++ 


!-++ + 

+++4- 

++++ 

8. f 
(Uf 
1 

lexneri VHII 
5A): 

5,000-. 

I 






j + + + + 




1 

lb.000..«. 

— 

— 

— 

— 

1 

— 

— 

: — 

— 

— 

1 

20,000 .. 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

1 

40,000. 

— 

— 

— 

— 

— 

— 

— 


— 

— 

1 

80,000. 

— 

— 

— 

— 

— 

j — 

— 


— 

— 

1 

160,000. 

— 

— 

— 

— 

— 

1 — 

— 

— 

— 

— 

1 

.320,000_ . 

— 

— 


— 

— 

1 — 

— 

— 

— 

— 

1 

640.000. . 

— 


^ — 

— 

— 


— 

— 

— 

— 

Control . . 

- 



- 

— 


— 

++++ 

+++-f 

++++ 

8. fit 
nav 
1 

'‘xneri II (Oki- 
ra): 

5,000... 






1 

1 

1 




1 

10,000 . 

— 

— 

! — 

— 

1 _ 

— 

— 

— 

' — 

— 

1 

20,000 . 

— 

— 


—• 

— 

— 

— 

— 

1 — 

— 

1 

40,000. 

— 

— 

— 

— 

— 

-• 

— 

— 

— 

— 

1 

80.000 .. 

•— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

I 

160,000__ 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

1 

820,000 .. 

— 

— 

— 

— 

— 

1 — 

+ 

+++4 

+ + ++ 

I+++ + 

1 

640.000.. 

_ 

— 

— 

4- 

1 ++ 

++++ +++ + 

,++++ ++-^ + 

:++++ 

Control. 

~ 1 

1^- + 

h++|+-|-+-f 

,+++4- 

++++,+ -f + 

|++++|-t-++-i- 

I++++ 


•Comparable results were obtained when sulfathiazole w as siibstiiule<l for sulfadiazine. 
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San Pedro Bay were distinctly resistant to the bacteriostatic action of 
sulfadiazine. 

It appears probable that in the course of chemotherapy or chemo¬ 
prophylaxis with sulfadiazine or sulfathiazole, dysentery bacilli can 
become drug fast. This possibility, with its therapeutic and epidemio¬ 
logic implications, should be carefully considered before mass chemo¬ 
prophylaxis is instituted. 

SUMMARY 

During the months of July and August 1945 an outbreak of bacillary 
dysentery occurred on ships of the Third Fleet and Service Squadron 10 
anchored in San Pedro Bay, Philippine Islands. More than 6,000 cases 
were reported during this period. The etiologic agent was Shigella 
flexneri III (VIII). The disease was clinically mild and only 3 deaths 
were recorded. 

The original focus of infection was apparently the native population. 
Naval personnel appeared to have become infected through contact 
with native food and drink, either ashore on the recreation beaches or 
afloat by patronizing bumboats. The subsequent inter-ship spreiid 
was probably caused by polluted harbor water (small-boat personnel 
being particularly hard hit) and by personal contact between the crews 
of two or more ships that were tied up together. Once the disease 
became established aboard a crowded ship, it proved extremely infec¬ 
tious and hard to control in spite of the usual sanitary measures. In¬ 
fected food handlers, convalescent carriers, and subclinical cases prob¬ 
ably contributed to the spread of the disease. Flies may have been 
involved in the genesis of the epidemic on the beach, but they played 
no role in the subsequent spread of the disease in the anchorage. No 
evidence was disclosed that fresh water obtained by distillation of 
harbor water was contaminated, and the epidemiologic picture was 
not one of massive water-borne infection. 

Experimentally it was proved that strains of the specific organism 
recovered comparatively late in the epidemic could survive at least 2 
days in sea water, and that they were relatively resistant to the bac¬ 
teriostatic action of sulfadiazine and sulfathiazole. This property of 
drug fastness is one explanation for the noteworthy failure of chemo¬ 
prophylaxis to check the epidemic. 
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REPORT OF TWO HUNDRED NECROPSIES 
ON NATIVES OF OKINAWA 


EUSTACE L. BENJAMIN 
Commander (MC) U.S.N.R. 


A detachment from U. S. Naval Medical Research Unit No. 2, Guam, 
was sent to Okinawa early in the campaign to make a rapid survey of 
the native health conditions and to detect indigenous diseases which 
might be a hazard to service personnel. These investigations were 
conducted with limited equipment and material and under the exi¬ 
gency of combat. The present report is based upon the results 
obtained in 200 consecutive necropsies performed on natives of that 
island between 19 April and 12 June 1945, and includes gross and 
microscopic findings and data obtained from parasitic and bacterio- 
logic surveys. The estimated native population on Okinawa was 
400,000. It is recognized that 200 cases represent a sampling of 2 out 
of 4,000, which limits definite conclusions. However, the observations 
recorded at this time constitute considerable evidence concerning the 
health of Okinawan natives. 

Immediate knowledge of diseases present was desired to be used in 
a number of ways; for example, (1) to check medical intelligence 
obtained prior to invasion, (2) to aid in the prevention and treatment 
of diseases in service personnel, (3) to aid in the treatment of native 
patients, (4) to obtain accurate infoiination for death certificates, 
thereby enhancing the value of vital statistics, (5) to be used as leads 
for further medical investigations, and (0) to collect pathologic mate¬ 
rial for teaching and research. 

The incidence and severity of diseases anticipated on the basis of 
medical intelligence were not evident in this group at this time. 
Deaths had been caused primarily from war casualties, resulting from 
gunshot wounds, burns, and inhalation of hexachlorethane smoke mix¬ 
ture, from emaciation and exposure, and from diseases which are not 
unlike those encountered in parts of the United States, with the excep¬ 
tion that they were exaggerated by the hardships of war. The age 
and sex of the 200 Okinawan natives on whom necropsy was performed 
are shown in table 1. 

Microfilariae bancrofti are found in the peripheral blood of approxi¬ 
mately 30 percent of the Okinawan natives examined at night by 
means of the thick blood (20 cu. mm.) film method, but the incidence 
of elephantiasis is low. In the tissues from 200 necropsies these micro- 
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Tabijo 1. —Age and ne^ of the 200 natives 


Group (years) 

Num¬ 

ber 

T\‘rcentage 

Male 

Female 

Nura- 

btT 

Percentage 

Num¬ 

ber 

Percentage 

1-10 . 

29 

14.5 

15 

7.5 

14 

7.0 

11-20 .. __ 

24 

12 

11 

5.5 

13 

6 .:. 

21-») _ 

21 

10. 5 

2 

1.0 

19 

9..* 

31-40 ___ _ 

21 

10. 5 

15 

7.5 

6 

3.(i 

41-,'iO _ -___ 

17 

8.5 

8 

4.0 

9 

4..^ 

,51-60_ _ 

27 

13,5 


7.0 

13 

6.:- 

61-70____ 

36 

18 

1 21 

10. 5 

15 

7..'. 

71-80__ 

20 

10 

10 

5.0 

10 

5. «• 

81-90_ _ 

!) 

2.5 

! 

.5 

4 

2 0 

Total. 

200 

1(N) 

97 

48. 5 

103 

51.5 


iilariae were observed in 8 instances (table 2). They were seen in the 
capillaries of the myocardium, in the pulmonary veins and capillaries, 
in the capillaries of the glomeruli of the kidney, and in the sinusoids 
of the spleen. Circumscribed fibrosis surrounding the parasites in the 
spleen was the only morphologic reaction observed to the microfilariae 
present in the organs of the host. In all probability, longer and more j 
diligent examination of sections cut from many more blocks of tissue 
from each organ would reveal a greater incidence of microfilariae. 
Filariasis was not found responsible for the death of any of the natives 
on whom necropsies were performed. 


Tablk 2.—\r(Topsy findings (MierofiUtriae) 


No. 

1 

Age 

Sex 

Primary cause of death 

Location of microfilariae 

1 

12 

F 

Traumatic rupture of spleen; hemoperitoneum. 

Kidney. 

2 

13 

F 

Chemical pneumonitis (IIC smoke)_ 

Lung, kidney and splean. 

3 

14 

M 

.. do....... 

Do. 

4 

15 

F 

Pseudomembranous laryngotracheobronchitis 
(HC .smoke mixture). 

Spleen. 

5 

16 

M 

Typhoid fever . .... 

Lung. 

6 

57 

M 

Syphilis. .... 

Myocardium. 

7 

18 

M 

Multiple gunshot wounds... 

T/Ungs. 

•8 

67 

M 

Burns ___ . 

Spleen. 


• Depeneraleti adiill filarial worn.s in the left inguinal lymph node and elephantiasis of the scrotum were 
also present. 


In this group of 200 cases, there were two of elephantiasis of the legs 
in males. Both patients were 71 years old and both died of multiple 
gunshot wounds of the chest. In the inguinal lymph nodes of one of 
these natives a degenerated adult filarial worm was seen. In addition 
to the case.s already mentioned, another patient with elephantiasis of 
the scrotum was seen (No. 8 in table 2); a degenerated adult worm was 
found in tlie inguinal lymph nodes, and microfilariae were found in the 
spleen. In these three natives evidence of chronic fibrous lympha¬ 
denitis, funiculitis, orchitis, hydrocele, and elephantiasis dura of the 
scrotal skin was found. In two other instances the hydrocele present 
was believed to have been caused by filariasis (table 6). 
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This work was done during the spring when malaria and encepha¬ 
litis, both endemic to Okinawa, were not encountered. The incidence 
of infectious diseases, such as pneumonia and tuberculosis, was found 
to be comparable to the incidence in a people of similar economic and 
social status in the United States; the incidence of syphilis was less. 
Evidence of relatively acute, far advanced pulmonary tuberculosis, 
associated with generalization of the disease, was found in 7.5 percent. 
No evidence of chronic pulmonary tuberculosis was seen. Healed (?) 
primary calcareocaseous tuberculosis complexes were present in only 
’^V 2 percent, and caseous tuberculosis of pulmonary lymph nodes was 
encountered in 5 percent of bodies examined. 

Enteric infections were relatively uncommon; there were 6 cases 
of bacillary dysentery, 1 of amebic dysentery, 1 of typhoid, and 1 
undetermined. Bacteriologic examinations of the feces from the 
bodies of natives subjected to necropsy were not done. Information on 
the enteric pathogens present in a sampling of presumably healthy 
natives was obtained from a survey conducted by another member of 
the unit during the invasion. Eectal swab cultures from 443 pre¬ 
sumably healthy natives revealed a carrier rate of 5 percent. The 
majority of organisms isolated belonged to the Flexner group; on 
Okinawa, as elsewhere in the Central and South Pacific, Shigella para- 
dysenteriae flexneri II appeared to be the predominating organism. 
No strains of Shigella dysenteriae or Shigella ambigua were isolated. 
Salmonella typhi was isolated once, and Vibrio comma was not 
detected. 

Intestinal parasites were common. Hookworm and ascaris infec¬ 
tions predominated. About 50 percent of the bodies carried one or 
lM)th of these para.sites (table 3). 


Tabi.k 3 .—IntvHthial paruMitrs found in the bodies of 200 uatins of Okinnun 


Intestinal parasite 

Number 

Intestinal parasite 

NumN'r 

Helminths... 


Protoz<ia—Continuo<i. 


Hookworm*. 

102 

Endamoeba: Continue<l 


Ascaris lumbriooides.. . 

85 

Endolimax tianaovsls.. _ 

18 

Enterobius verralcularis..... 

4 

lodamooba huetsctilii cysts_ 

3 

Stronityloldes stercoralis__ 

23 

Ehmcllates: 


Trirfiuris trichiora . 

9 

Chilomastix mesnili 

10 

Proto Jtoo. 


Enterornonas horn inis _ 

0 

Endamoobp: 


Triclioinonas hoininis_ 


E. coli C 3 rsts .. 

29 

Girardia lainblia_ _ 

9 

E. histolytica cysts.. 

14 


1 


•Samples of hookworms found in 14 necropsio.s wore submitted for identiflrntion. In 12 case.s Necator 
americanus was the only siwies found; Necator amorieanus and 2 Ancylostoiria duodonale comprised 
the total of 54 worm.s collected. 


A survey was made by a member of the unit of 0.39 apparently 
healthy natives for Endamoeba histolytica. He also examined fecal 
specimens from 195 of the natives on whom necropsies were performed. 
A single specimen from each case was examined; the results are slutwn 
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in table 4. It should be noted that the incidence of infection is much 
higher in the living natives than in the dead. This discrepancy has 
been found by other workere and no adequate explanation has been 
given. 

Tablk 4 .—Endamoeba hiittolytica found in fecal specimens 


Xumber PeroeDtaja» 




Total necropsy spedmens. 

E. hlstolvtica, large race alone...... 

1Q5 ^ 

5 2 ♦ 

6 ; 3. ! 

1 1 

E. histolytica, small race alone..... 

E. histolytica, large and small races in same si>ecimen. 

Total si>ecimens iwsitive for E. histolvtira . 

12 ! 

12 ' f. :■ 

Total si>ecirnens iwsitive for E. histolytica, large race _ _ __ 

Total single si)ecimens examine<i from apparently healthy natives- . 

E . histolytica, large race alone........ 

639 I 

23 ; 3 <> 

W ■ T ^ 

18 2.^ 

E. histolytica, small ract* alone ...... . 

E. histolytica, large and small race in same stM'cimen .-. 

Total siiecimens ijositive for E. histolytica... 

Total specimens positive for E. histolytica, large race. 

91 14 2 

41 (14 



Emaciation of a variable degree was present in almost all of the 
bodies examined. Pulmonary emphysema was frequently seen above 
middle life. Pulmonary anthracosis was a common finding in prac¬ 
tically all lungs examined. The carbon deposits in the lungs probably 
resulted from the inhalation of wood smoke from fires universally built 
in the small, poorly ventilated, chimneyless homes. Evidence of a 
moderate degree of cardiac hypertrophy was found in both men and 
women. In some instances part of the cardiac enlargement was asso¬ 
ciated with pulmonary emphysema. The failure to find any evidenc'c 
of severe arteriosclerosis was very striking. 

The intestines of the Okinawans are longer than the intestines of 
the Caucasoid race in the United States. This was particularly true of 
the colon; it had a long mesentery, was redundant and frequently 
bound down by old fibrous adhesions. Evidence of mesenteric 
lymphadenitis was a common finding. All bodies examined had re¬ 
tained their vermiform appendixes, except one female native who was a 
naturalized citizen of the United States and had previously lived in 
Honolulu. These vermiform appendixes were not unusual; a few were 
bound down by delicate fibrous adhesions but there was no evidence of 
previous severe appendicitis, ruptured appendixes, abscesses or non¬ 
specific perityphilitis. Pseudodiverticulosis coli was not found. 

The rather frequent signs of mesenteric lymphadenitis, and evidence 
of minor degrees of cholangitis and pericholangitis with fatty changes 
of the liver, usually confined to the peripheries of the hepatic lobules, 
may have been related in some way to the large number of parasites 
found in the intestines. 

All thyroid glands were small; no goiters were seen. The degenera- 
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Table Tj.— 

Primary 


Number 

.\bscess, brain, traumatic.. .. 

2 

Burns.. 

13 

C;ircinoina of breast, left. . . 

1 

Carcinoma of skin of neck. 

1 

Cirrhosis of liver. 

3 

Colitis ulcerative, bacillary. 

6 

Colitis, ulcerative, amebic 

1 

Colitis, ulcerative, tyfief?) 

1 

Emaciation.. 

28 

Empyema, nonsiiecific. 

tiangrene, pulmonary... 

Gunshot wounds (includes all forms of 

5 

4 

projf‘Ctile metal). 

193 

A bdomen and pelvis. .. 

21 

Bones and joints, extremities. 

46 

Thorax..... 

22 

Skull. 

7 

Soft tissues only.. 

34 

Multiple wounds . _ 

38 

Single wounds__ _ 

70 

Hemorrhage, brain, traumatic_ _ 

1 

Infarct, brain, hemorrhagic_ 

Laryngotracheobronchitls, chemical 

1 

(lie smoke mixture). 

4 


Loptomeninpitis, purulent, traumatic . 

Mastoiditis.-__ 

Nephritis, acute elomerulo- _ 

Pericarditis, fibrinous_ _ 

Peritonitis, i>ositraumatic _ 

Plactmta praevia centralis. 

Pneumonia, broncho-. . _ 

Pneumonia, lobar.... . 

Pneumonitis, chemical (11C smoke mix¬ 
ture)...... 

Rheumatic heart disease with mitral 

stenosis.. 

HuiUure, spleen, traumatic. 

Senility... 

Syphilis, tertiary_ __ 

Tetanus (clinical diagnosis)._ 

Typhoid fever__ _ 

Tuberculosis, pulmonary.. 

Ulcer,* stomach, chronic, peptic. 

Ulcer,* duodenum, chronic, peptic_ 

Ulcer,* duodenum, acute, ix^rforalinp . 


Number 


1 

2 

2 

1 

1.*) 

1 

39 

6 


1 

1 

10 

1 

10 

1 

13 

3 

4 
1 


• All peptic ulcer patients died as a result of hemorrhape. 


Table 0. —Coutrihutorn pathologic changen 


Aortic stenosis, calcific. 

Atelectasis, pulmonary.. 

Empyema, tuberculous. 

Oanp'ene of uterus. 

Hemorrhage, adrenal, bilateral 

Hepatitis, acute toxic.. 

Myocarditis, acute diffuse. 

Nephritis, acute suppurative.. 
Nephritis, chronic plomenilo-. 

Pneumonia, hypostatic. 

Pneumonia, typhoid. 


NumlKT 


Number 

1 

Rheumatic heart disease, with aortic 


1 

and mitral stenosis, mild.i. 

2 

1 

Rheumatic heart disease, with mitral 


1 

stenosis... 

3 

2 : 

Syphilitic aortitis.. 

4 

2 ; 

Thrombosis, dural sinuses (lateral. 


1 

straight, and sigmoid).. 

1 

1 ' 

Tuberculosis, miliary... 

7 

7 

Tuberculosis, genito-urinary. ... 

2 

8 

Tuberculosis, intestinal. 

7 

1 

Tuberculosis, laryngeal.. 

1 


Table 7. —Incidental pathologic changes 


Number 


Abscess, lung. 

Abscesses, kidneys, nons|X‘cific meta¬ 
static miliary. 

Adenoma, colon. 

Atherosclerosis, generalinMl. 

Grade I. 

Grade II. 

Grade III. 

Coronary sclerosis, mild... 

Cholangitis--. 

Cholecystitis, chronic. 

Cholelithiasis. 

Cholcsterosis of gallbladder. 

CystitLs, acute.. 

Cystitis cystica, chronic. 

Elephantiasis of legs. 

Elephantiasis of scrotum (hydroeid^)_ 

Emphysema, pulmonary.. 

Fatty change of liver. 

Focal necrosis of adrenal glands_ 

Focal necrosis of liver. 

Focal necrosis of pancreas. 

Hemorrhage, adrenal, unilateral. 


1 

2 

1 

15 
8 
5 
2 
2 

10 

3 

3 

5 

2 

5 
2 

6 
11 

16 
5 
5 
2 
1 


Number 


Hepatitis.. 

IIyt)erplasia of prostate, adenomatous... 
Hypertrophy, urinary bladder, conux'u- 

satory.. .. 

Interstitial myocarditis__ 

Leiomyoma, stomach. .... 

I^Momyoma, uterus .. 

Lipoma..... 

Skin.____ 

Jejunum_ 

Retrom*ritoneal___ 

Nephrosclerosis, mild.... 

Neurofibromatosis, mult iple, with malig¬ 
nant schwannoma.... 

Osteomyelitis, chronic, skull. 

Otitis media.... 

Renal lithiasis.... 

Syphilitic aortitis.... 

Tuberculosis, primary, calcareocas(‘Ous. 

complex, healed___ 

Tuberculosis, mediastinal, lymph nodes 

confined. ... . 

Tuberculosis, miliary, lungs. 


1 

3 

3 

2 

1 

2 

3 
1 
1 
1 

4 

1 

1 

2 

2 

1 

5 

10 

1 
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live diseases sucli as cardiovascular-renal diseases, coronary heart 
disease, and osteoarthritic changes were rare. 

Evidence of diseases of the internal female genitalia was absent: 
small leiomyomas of the uterus were seen onlj’ three times. Only 
three malignant growths were seen. One, in an adult male, was an 
epidermoid carcinoma of the neck. The other two were in women. 
One was a large ulcerating carcinoma of the left breast with only 
regional axillary metastasis; the other was a case of myxomatous 
degeneration of a large malignant schwannoma (neurogenic fibrosar¬ 
coma) of the buttock associated with multiple neurofibromatosis. A 
shell fragment had torn away a large part of this tumor. 

Fungous infections of the skin were not observed. Dental hygiene 
was poor except in children and young adults. In middle-aged and 
older persons, what few teeth remained were reduced to carious snags. 
There were many edentulous mouths. 

The majority of war wounds of the extremities were often compli¬ 
cated by infections, such as cellulitis, osteomyelitis, gas gangrene, and 
tetanus. Cerebral abscesses and purulent meningitis were complica¬ 
tions of skull injuries. Chest, abdominal, and pelvic wounds were 
associated with fractures, perforations, penetrations, lacerations, 
hemorrhages, and infections. 

In tables 5,6, and 7 are listed the number of primary, secondary, and 
contributory pathologic changes based on autopsy findings in 200 
bodies of Okinawan natives. 




A DEVICE FOR MAINTAINING REDUCED TEMPERATURE 
IN CASES OF IMMERSION FOOT 

Immersion foot is not a frequent occurrence. However, prompt 
and proper treatment in the infrequent cases that do occur will save 
extremities. A means of maintaining low temperature was suggested 
and used by Commander Emmet L. Rixford (MC) U. S. N. R„ while 
on my staff. The method is well worth dissemination. 

An ordinary oxygen tent is used over the lower part of the body. 
Air instead of oxygen is forced into the canopy after being chilled by 
ice. The patient can move about in bed unhindered by cold cloths or 
ice bags. The extremities are kept cool and dry and the bedding does 
n*d re<|iiire fn^pient changes. The temperature can be readily 
checked by the thermometer hanging in the canopy. 

In simplicity and etTeciiveness as well as availability, this method 
of retarding metabolism in the lower extremities has proved hard 
to beat.—KRirrzLix, H. H., Captain ( MC) U. S. N. K. 
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TROPICAL HEADACHE 


PRELIMINARY REPORT ON DIAGNOSIS AND TREATMENT 


WARD W. WOODS, M.D. 
and 

JACOB W. STUTZMAX 
Lieutenant (MC) U. S. X. R. 


Headaclie is one of the most common complaints encountered by 
the medical officer in the tropics. It is part of a tropical syndrome 
which is characterized by the following symptoms: Headache, usually 
bilateral and frontal; dizziness, especially on assuming the upright 
position; excessive perspiration; and mental depression. 

Headache can be roughly classified into two main groups—inorganic 
and organic. Frequently there may be a combination of both. The 
inorganic type is usually recognized by the typical pei*sonality make-up 
and the vagueness and multiplicity of complaints. Specifically, the 
headache is usually described as generalized, continuous, and often 
bizarre in cliaracter, such as a “band of numbness,” a “full feeling,” 
“numbness at the top of my head,” and the like. The true organic tyiie 
most commonly seen in the tropics is characterized by specific location, 
throbbing type of pain, aggravation by exertion, heat, or direct sun¬ 
light, and relief by rest in the prone position and decrease of external 
temperature. Dizziness usually accompanies the headache and may 
be severe enough to become true syncoi^e. Etiologic factors such as 
an error of refraction, infected sinuses or teeth, or fever must be ruled 
out. A posttraumatic or postconcussional syndrome may exactly du¬ 
plicate the typical tropical syndrome. 

The disturbed physiologic state underlying headache is still obscure, 
excluding ocular disturbances, focal infections, increa.sed intracranial 
pressure, and specific lesions involving such pain-.sensitive structures 
as the dura, venous sinuses, and large blood vessels. 

It is our belief that the tropical syndrome, with its accompanying 
headache, results from a combination of one or more of the following 
factors: A hyperlabile vasomotor system as evidenced by postural 
hypotension, abnormal flushing or paling, and excessive perspiration; 
a decrease in intracranial pressure; and a biochemic imbalance such 
as a sodium chloride and calcium deficiency. 

The following data have been compiled from examination of 20 
3'oung males all suffering from severe incapacitating headache for 
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whicli no specific cause could be found. Results of neurologic, neuro- 
psychiatric, ophthalmologic, otorhinologic, and general physical ex¬ 
aminations were negative in all instances. Five patients had severe 
unilateral frontotemporal headaches. The remaining 15 patients had 
bilateral frontal headaches. All were made worse by a routine pro¬ 
vocative test of violent exercise in hot sunlight and were improved by 
rest in the prone position. Ten patients, during an attack of headache, 
were placed in a walk-in refrigerator maintained at from 32° to 40° F. 
All were completely relieved of their headache within 15 minutes. 
The headache returned, although with less severity, within 30 minutes 
on reexposure to the normal tropical temperature. 

The intracranial pressure was found to be decreased in all three men 
in whom lumbar puncture was done in the sitting position. In one the 
pressure was 50 mm. of water below the normal value as measured at 
the foramen magnum. The headache in these patients was relieved by 
increasing the intracranial pressure with intrathecal injections of from 
5 to 10 cc. of normal saline solution. The severity of the headache was 
decidedly increased by lowering the pressure as little as 5 mm. below 
the original reading. All patients exhibited a pronounced vasomotor 
instability as evidenced by severe syncope and collapse of blood pres¬ 
sure during these procedures, especially on lowering the intracranial 
pressure. 

Blood pressure levels after 15 minutes of rest in the prone position 
were normal in all cases as compared with a control group of similar 
age. On rapidly assuming a standing position, however, the group 
under study showed dizziness and a pronounced drop in blood pressure 
with striking decrease in the pulse pressure. The blood pressure drop 
was as great as from 104/64 in the prone position to 62/44 on standing. 
The control group failed to show this variation. 

Occlusion of the common carotid artery by pressure against the 
carotid tubercle on the affected side produced great relief in the 5 cases 
of unilateral headache. On release of the pressure, the patients expe¬ 
rienced a severe momentary exacerbation of their pain. Most of the 
patients with bilateral headache stated that the pain was decreased on 
the side of carotid occlusion, but intensified on the opposite side. 

Jugular compression produced by a blood-pressure cuff about the 
neck, inflated to 35 mm. of mercury for 3 minutes, afforded relief in all 
but one patient with bilateral headache. In all five patients with 
hemicephalalgia the headache was made worse. It should be noted, in 
addition, that the dizziness on abruptly standing was prevented by 
jugular compression in all but one case. 

The first trial of therapy in these 20 patients was increase of their 
salt intake by 4 gin. of sodium chloride four times daily, and adminis¬ 
tration of 0.66 gin. of calcium lactate three times daily. Fluids were 
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increased to 4,000 cc. daily. In 8 of the 15 patients with bilateral 
headache, suihcient relief was obtained for return to full duty. This, 
after adequate check-up over at least a 2-week period, we have consid¬ 
ered to be a clinical cure. None of the unilateral headache cases was 
improved by this therapy. 

Of the five cases of unilateral frontotemporal headache, all were 
relieved by carotid occlusion on the affected side. Three were also 
relieved by occlusion of the temporal artery on that side just anterior 
to the tragus, and one by pressure over the supraorbital notch. The 
iieadache in this latter case was largely frontal. All five patients were 
made worse by provocative tests of heat and exertion, and by the 
jugular-compression test described above. 

The three cases improved by temporal-artery compression were 
completely relieved with infiltration of 10 cc. of 1-percent procaine 
solution about the temporal artery and veins just anterior to the ear. 
Following this procedure the headache could not be produced by the 
provocative tests. 

For this reason, under local anesthesia, resection of the temporal 
artery, veins, and periarterial tissues was performed through a 3-cm. 
vertical incision just anterior to the ear. It was noted at operation 
that traction or crushing of the temporal artery caused typical pain 
in the temporal region. When the periarterial tissues were stripped 
from the artery, traction or crushing of the vessel caused no symptoms, 
whereas stimulation of the periarterial tissues again produced the 
pain. Typical headache could also be reproduced by occluding the 
artery and distending it above the point of occlusion with an injection 
of normal saline solution. Following complete resection all previous 
symptoms of unilateral headache disappeared. 

Kesection of the supraorbital nerve and vessels at the notch resulted 
in clinical cure of the one patient with predominantly unilateral 
frontal headache. 

The patient unrelieved by procaine infiltration, but relieved by 
carotid occlusion on the affected side, was not operated upon and 
continues to have his symptoms. 

Of the seven patients with bilateral headache who were unrelieved 
by increased salt and calcium intake, in all but one the condition 
was greatly improved by the subcutaneous injection of 2 cc. of 1:2,000 
solution of prostigmine methyl sulfate. In addition, dizziness was 
less marked, and four patients who had complained of nausea at the 
time of headache were relieved of this symptom. No untoward side 
reactions such as abdominal cramps, urinary frequency, or increased 
sweating were noted. The beneficial effects persisted during return 
to full duty for periods of from 2 to 7 days. Reinjection at the time 
of recurrence again resulted in complete relief. In one case it was 
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necessary to give a second injection within 2 hours. Following this, 
one injection per week was sufficient. No prostigmine hydrobromide 
was available for oral administration. 

Neither benzedrine sulfate (5 milligrams) three times daily nor 
ephedrine sulfate (45 milligrams) administered orally relieved the 
headaches. Dizziness improved but there was increased nervousness. 
The one patient who had been unrelieved by prostigmine, however, 
was definitely benefited by the use of oral ephedrine. This patient, it 
should be added, had pronounced postural hypotension and the lowest 
blood pressure of the entire group. 

Ergotamine tartrate (0.5 milligram subcutaneously) caused severe 
exacerbation of headache in the three cases in which it was tried. 

The following case report will serve to illustrate a typical tropical 
syndrome with severe incapacitating headache, the diagnostic pro¬ 
cedures used, and the dramatic relief of symptoms under prostigmine 
therapy. 

Case report ,—A Marine private, first class, 22 years of age, had liad tropical 
duty for 13 months, and at the time of admission to the hospital complained 
of intermittent severe headaches for 1 year, incapacitating for 2 weeks. 

His history revealed a long-standing susceptibility to headache, worse with 
heat and exertion, less frequent and severe in a cold climate. His father and 
two sisters have similar headaches, also incapacitating at times. Since transfer 
overseas to a tropical climate, his headaches have grown increasingly severe 
and frequent until he became unable to perform his duties. 

The headache was frontal, more pronounced on the left side. It usually 
occurred following exertion or exposure to heat, and built up to a climax. It was 
throbbing in character and was accompanied by dizziness, especially on assum¬ 
ing an erect position. During the climax of an attack he became nauseated, occa¬ 
sionally vomiting. There was no aura prece<ling an attack and no scotomata 
or sensory disturbances which might suggest migraine, but the patient had increas¬ 
ing difficulty in concentrating, with an accompanying mental depression. There 
was no history of trauma. 

Examination revealed no ophthalmologic, neurologic, otorhlnologic, or dental 
abnormality, and there were no pertinent findings on general physical examina¬ 
tion. Careful psychiatric investigation uncovered no functional difficulties. 

In addition to rest in bed, the patient rec^eived sodium chloride, 4 gm. three times 
a day, and calcium lactate, 0.60 gm. thrt'e times a day. Fluids were forced to 
4,000 cc. daily. The headaches continued to occur during and following the hottest 
period of the day, at times necessitating the use of codeine, 0.1 gm. orally, with 
only partial relief. Oxygen inhalations failed to modify the headache. 

Carotid occlusion relieved the pdSn on that side, but increased it on the opposite 
side. Jugular compression with a blood-pressure cuff alK)ut the neck relieved the 
headache and prevented the extreme dizziness which occurred when the patient 
abruptly stood. Ocdusion of the temporal arteries or infiltration about them with 
procaine solution had no effect. 

The blood pressure was 122/S6 after 15 minutes' rest in the prone position. 
Immediately on siaiiding the x)ressure fell to (>8/60, returning to normal in 5 
minutes. ^ 

Luinhar puncture in the sitting positi(»n during an attack of headache reveale<i 
a huvennl intracranial pres.sure, the reading being 4 cm. below the level of the 
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foramen magnum. Removal of 2 cc. of spinal fluid resulted in severe exacerba¬ 
tion of the headache, pronounced syncope, and peripheral vascular collapse. 
Intrathecal injection of 6 cc. of normal saline solution caused the headache to 
become much less severe and the syncope to be somewhat relieved. Headache 
again became severe upon lowering the pressure to its original level. 

Following lumbar puncture the patient noticed no difference in the frequency or 
severity of his daily headache. He was given 1 cc. of 1:1,000 solution of epi¬ 
nephrine hydrochloride subcutaneously. His blood pressure failed to rise, and the 
headache was unaffected. The next day 0.15 gm. of ephedrine sulfate was admin¬ 
istered subcutaneously. Again the blood pressure failed to rise appreciably, 
although he developed a rapid pulse, heaving apical impulse, decided increase in 
pilomotor reflex, sweating, and nervousness. He stated that his head felt “numb” 
but that the underlying headache seemed only slightly relieved. 

On the following day the patient was given 0.5 niilligram of ergotamine tartrate 
subcnitaneoiisly and the headache increased within 10 minutes. Following another 
Injec-tion of the same drug, within an iiour of the first, tiie headache became 
excruciating and he felt nauseated. 

During a subsequent severe attack the patient was placed in a walk-in refrig¬ 
erator for 15 minutes with the temperature at 34° F. He stated that his headache 
began to improve within 5 minutes and at the end of the refrigeration period 
completely subsided. On return to the outside temperature the headache re¬ 
curred. This proc*edure was repeated on several occasions, always with complete 
disappearance of his headache. He volunteered the statement that this was tiie 
first time any treatment had benefited him. 

After 2 weeks of hospitalization and no lasting improvement, he was given 1 cc. 
of 1:2,000 solution prostigmine methyl sulfate subcutaneously. There was no 
variation in the pulse or blood pressure. Within an hour the headache and 
nausea were slightly improved. The injection was repeated and the headache and 
nausea disappeared in 30 minutes. No side reaction was noted. He was given a 
provocative test of strenuous exercise (jumping rope) in the midday sun. His 
headache did not recur, although previously such a test had resulted in severe 
pain and prostration. The headache did not return for 3 days despite normal 
activity about the ward and in the sun. He was given another injection of 1 cc. of 
1: 2,000 solution of prostigmine and returned to full duty which involved artillery 
practice in a field exposed to direct sunlight and high temperature. His headache 
remained completely absent for 1 week. Since then he has been given a similar 
dose of prostigmine about once every 10 days and has been symptom-free for the 
first time since entering the tropics. He has gained 15 pounds and states he has 
never felt as good since coming overseas. 


COMMENT 


Inasmuch as the above study was done in the field, certain supplies 
and equipment were not available for a complete physiologic investiga¬ 
tion of the patients with this tropical syndrome. Certain tentative 
conclusions, however, may be drawn. 

Two distinct types of organic headache occurring in the tropics have 
been described. The first is represented by the five cases with uni¬ 
lateral pain. Two of these had previous trauma to the area involved, 
one with a persistently sensitive scar. In all, the condition was re¬ 
lieved by selective arterial occlusion and made worse by heat and exer¬ 
tion and by a new provocative test of jugular compression. It is 
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postulated that this type is caused by abnormal extracranial vasodila¬ 
tation. The pain is conducted by afferent fibers coursing along the 
vessels and can be abolished by arterial and periarterial resection. 
These patients did not differ from the second type in their general 
vasomotor instability or sensitivity to heat and exertion. Their pre¬ 
senting symptom of unilateral pain, however, seemed to arise from a 
particular extracranial locus and did not respond to therapy consist¬ 
ing of increased salt and calcium intake or to prostigmine injections. 

The second type is represented by the 15 cases of bilateral frontal 
headache. These headaches were all made worse by heat and exertion. 
Unlike the first type, they were often improved by the jugular com¬ 
pression test. Carotid occlusion seemed to relieve the headache on 
that side only, and often made the pain worse on the opposite side. 
Occlusion of extracranial arteries had no effect. From this evidence 
it would appear that the pain probably arose from intracranial vas¬ 
cular structures. 

Since the headache was accompanied by decreased intracninial 
pressure in the upright position, made worse by lowering the level 
further, and absolished by raising the pressure, it could be assumed 
that traction on the intracranial vessels was a factor. By raising the 
intracranial pressure this traction was probably reduced. This type 
of headache is definitely aided by increased salt, calcium, and fluid 
intake, and by injections of prostigmine methyl sulfate. We are not 
prepared at this time to state the relationship of these agents to the 
factors of reduced intracranial pressure and altered vasomotor tone. 

SUMMARY 

1. A common tropical syndrome of headache and vasomotor 
instability has been described. 

2. This organic headache may be divided into two types: Unilateral 
and bilateral. 

3. The unilateral type is considered to be predominantly of extra¬ 
cranial vascular origin and can often be relieved by selective arterial 
resection. 

4. The bilateral type is considered to be predominantly of intra¬ 
cranial vascular origin and can often be relieved by increased salt, 
calcium, and fluid intake, and by prostigmine methyl sulfate injec¬ 
tions. 
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HEADACHE: AN ETIOLOGIC APPROACH 


WITH SPECIAL REFERENCE TO THE SO-CALLED "VACUUM HEADACHE" 

H. LEONARD JONES. JR. 

Commander (MC) U. S. N. 

Headache is an important problem in the Navy, just as it is in 
civilian life. In the first place, it is a common complaint. Graybiel 
and his co-authors (/) reported an incidence of 677 cases (4.3 percent) 
in a series of 15,859 separate complaints among approximately 2,240 
flying personnel at a Naval air training base, and make the plea that 
great consideration be given to minor illnesses because of their high 
frequency and consequent responsibility for loss of much flying time. 
Master (2), in reviewing the common medical conditions encountered 
in the South Pacific, cited headache as a common chief complaint, 
often due to sinusitis and eystrain as well as malaria and dysentery, 
but, in numerous cases, obscure in origin. In a study of 1,063 Naval 
offenders, Locke and others (>?) found that repeated headaches were 
the stated cause of going AOL or AWOL in 20 of 265 cases, in which 
the reasons pertained to personal or family illness. 

In the second place, the very fact that the term “headache” is used 
as a substitute for a definitive diagnosis in the Diagnostic Nomen¬ 
clature for the Medical Department of the U. S. Navy is indicative 
of unsolved difficulties in etiologic diagnosis. The mere existence of 
such a term, without qualification as to etiology, must inevitably lead 
to complacency in some cases, and consequently to inadequate manage¬ 
ment. How often does the medical officer, pressed with a long line 
of ambulatory patients at sick call, prescribe symptomatic treatment 
for even the chronic headache ? How often does he shrug his shoulders 
when the cause is not clear after a half dozen questions referable to 
the eyes, sinuses, etc. ? How many patients with recurrent headaches 
of obscure organic or functional origin have been called “gold- 
brickers”? How many patients with headaches of allergic origin have 
been called neurotics? How many patients with “vacuum headaches,” 
due to occluded sinus orifices, have been told, on the basis of negative 
clinical and x-ray findings, that their sinuses had nothing to do with 
their headaches? 

So convinced has the author become of the complexity of this 
problem, and of the consequent need for a practical, though fairly 
comprehensive approach to it, that a method toward this end has been 
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devised. Adapted esi>ecially for the ambulatory patient seen in the 
dispensary, it has obviated hospitalization for study of some obscure 
cases. It has also reduced the time, examinations, and tests to the 
minimum requirements consistent with a reasonably high degree of 
accuracy. 

METHOD 

The gist of the methfjd is self-explanatory, as seen in the anamnesti( 
questionnaire, and in the form for examinations, laboratory tests, 
roentgenograms and therapeutic tests which may be indicated in a 
given case. 

This questionnaire history has justified itself for several reasons: 
(1) It saves a great deal of time, as the average time for its thoughtful 
completion is about 5 minutes, in contrast to 30 minutes for a con¬ 
ventional thorough history taken by the medical officer; (2) it serves 
us a convenient check-off list for questions which would otherwise often 
not be thought of, and which in themselves sometimes clinch the diag¬ 
nosis or point the way to the most logical examinations and tests to 
be carried out first; (3) it serves as a record from which a detailed 
history can be composed for the individual’s health record, if this 
becomes indicated; and (4) further data, occasionally required, can 
be elicited by the medical officer and recorded on the questionnaire, a" 
he sees fit. 

In the great majority of instances, a quick review of the completed 
questionnaire will suggest the proper confii matory examination, either 
partial or complete, as well as the appropriate line of investigation 
with laboratory tests, x-rays, and therapeutic tests. Not infrequently 
the history will indicate two etiologic factors, such as a mild astigma¬ 
tism and a low-grade chronic sinusitis or “vacuum headache” due to 
allergic rhinopathy or sinusopathy. The presence of other chronic 
complaints not referable to the head will, of course, suggest either a 
low-grade systemic organic disease, or a psychoneurosis, or both. 
Rarely the pattern of complaints will be so conflicting and bizarre as 
to raise a suspicion of malingering; this is in agreement with tlie 
reported low incidence of malingering among Navy draftees ( 4 ). 

Manifestly, it would be impossible and far beyond the scope of thi' 
paper even to attempt an exhaustive etiologic classification of head¬ 
aches. An excellent etiologic classification, in outline form, is pre¬ 
sented in Chapter XIV of Nielsen’s Textbook of Clinical Neurolog) 
(5). Nor is it the purpose of this paper to review the descriptions of 
and criteria for the diagnosis of various types of headaches. The fol¬ 
lowing indicate a few available references, of which some, if not all. 
of the subject matter was used in formulating the above-described 
approach to this complex subject. 

Headaches referable to scalp disorders ( 5 ) ( 6 ) and to skull change? 
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QtJESnONNAIBE FOB BTIOLOGIC DIAGNOSIS OF HeADAcHE 


(Name) (Rank or rate) (Unit to which attached) (Date) 

Age- Present Duties and Location_ 

(e. g., machine shop, paint shop, flying TBFs, etc.) 
Instruction : Since finding the cause of your headache depends largely on the 
histoi-y, answer the questions below thoughtfully and carefully. If you do 
not understand a question, consult the medical oflacer. 


1. Is headache your only complaint? 
(Yes) (No) 

2. If not, list your other complaints in 
the order of their importance and 
duration: 

(a) - 

(b) _ 

(c) - - - 

3. Is headache your most important 
complaint? (Yes) (No) 

4. Is headache usually located: 

(a) In front of head? 

(b) In back of head? 

(c) On sides of head? 

(d) On top of head? 

(e) Only on right or left side? 

(f) All over? 

(g) Band around head? 

(Cross out phrases Not applicable.) 

5. Does headache radiate or spread 

from! 

(a) Eyes (right) (left) (both)? 

(b) Ears (right) (left) (both)? 

(e) Temples (right) (left) (both)? 
(cl) Cheek.s (right) (left) (both)? 

(e) Jaws (right) (left) (both)? 

(f) Neck? 

(Cross out words Not applicable.) 

6. Onset of headaches :_ 

(state month and year of first headache 
similar to one now complained of.) 

7. Frequency of headaches:_ 

(e. g., every 2 or 3 days, weekly, etc.) 

8. Duration of each headache is umh - 

ally: - 

(e. g., 1 hour, most of day, etc.) 

9. Time of Day headache usually 

occurs: 

(a) On arising in A. M. 

(b) About noon. 

(c) In P. M. 

(d) At bedtime. 

(e) Awakens from sleep. 

(f) Occurs at any time. 

(Cross out phrases Not applicable.) 

10. Intensity of headaches: 

(a) Severe. 

(b) Sharp. 

(c) Dull. 

(d) Boring. 

(e) Throbbing. 

(f) Incapacitating (inability to 
carry on with duties). 

(Cross out words Not applicable.) 
Or does your head Just “feel full?“ 
(Yes) (No) 


11. Do headaches appear and disiip- 
pear: 

(a) Gradually? (b) Suddenly? 
(Cross out words Not applicable.) 

12. Do any of the following repeatedly 
bring on these headaches? 

(a) Physical exertion. 

(b) Changes In i)osture. 

(c) Your present work or duties. 

(e. g., noxious gas fumes, carbon 
monoxide, etc.) 

(d) Heat, with or without excessive 
sweating. 

(e) Excitement. 

(f) Nightmares. 

(g) Worry. 

(h) Frustration or disappointment. 

(i) Menstrual periods. 

(j) Alcoholic beverages. 

(k) Smoking. 

(l) Damp weather or moist climate. 

(m) Stuffiness of nose. 

(n) Swimming. 

(o) Eye strain (reading, attending 
movies, sun glare, etc.). 

(p) Particular type of food (e. g., 
milk, wheat, eggs, onions, le¬ 
gumes, nuts, beans, chocolate, 
fish, beef, pork, sea foods, etc.). 

(q) Flying or low pressure chamber 
run. 

(r) Combing hair or shaving. 

(s) Constipation. 

C) Any other:__ 


(Check applicable phrases.) 

13. Do any of the following conditions 
repeatedly develop Just before or 
along with these headaches? 

(a) Spots before eyes. 

(b) Other impairment of vision. 

(e. g., double vision, partial blind- 
neas.) 

(c) A sense of well-being. 

(d) Nausea. 

(e) Vomiting. 

(f) Dizzine.s.s. 

(g) Ringing in ears (right) (left) 
(both). 

(h) Wateringof eyes (right) (left) 
(both). 

(i) Burning of eyes (right) (left) 
(both). 

(J) Redness of eyes (right) (left) 
(both). 

(k) Running of nose. 
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(l) Tender spot on scalp. 

(m) Stiff ne<*k. 

(n) Toothache. 

(o) Chills or fever. 

(p) Fatigue. 

(q) Aching all over. 

(r) Name any other condition:_ 


(Check applicable phrases.) 

14. What medicine or other treatment 
have you taken for these head¬ 
aches? _ 


How often ?_ 

How effective?_ 

15. What diagnoses have been made to 
account for your headaches?_ 


16. Have you ever worn glasses? 

(Yes) (No) 

If so, when were they last 
checked? 

Month_ Tear_ 

Do you wear them constantly? 
(Yes) (No) 

17. Do you often “hawk up” or cough 
up “phlegm” or mucus, especially 
in the morning? (Yes) (No) 

(a) White. (d) Thick. 

(b) Dark brown. (e) Sticky. 

(c) Yellow. (f) Watery. 

(Cross out words Not applicable.) 

18. Have you had inoculation (shots) 
within the past 7-10 days? (Yes) 
(No) 

19. Have headaches ever disappeared 
following an operation? (Yes) 
(No) 


20. Have you ever been near a— 

(a) Bomb blast? 

(b) Concentrated shellfire? 

(c) Underwater blast (depth 
charge, torpedo, etc.) ? 

(Cross out phrases Not applicable.) 
If so, when and how often?_ 


21. Have you ever had a head injury V 

(Yes) (No) 

If so, when?_ 

Did you lose consciousness? (Yes) 
(No) 

Did you sustain a skull fracture? 
(Yes) (No) 

Have you had difficulty concentrat¬ 
ing since then ? (Yes) (No) 

Were you hospitalized? (Yes) (No) 
How long?_ 

22. Have you ever had any of the 
following? 

(a) Frequent vomiting as a child. 

(b) Asthma. 

(c) Hives. 

(d) Hay fever. 

(e) Eczema. 

(f) Nervousness. 

(Cross out words Nor applicable.) 

23. Have any members of your family 
had frequent or “sick” headaches*? 
(Yes) (No) 

Or any of the conditions listed in 
question 22? (Yes) (No) 

If so, how many?_ 


(e. g. mother, 2 brothers, aunt, etc., 
followed by condition.) 

24. Additional information:_ 


Ezahinations and Tests Avau^le fob Etiologio Diagnosis of Heauachk 


I. (a) Temperature_ 

(b) Pulse _ _ 

(c) Respirations_ 

(d) Blood pressure- 

II. Hbl\d— 

(a) Scalp: - 

(Tender area, lesions, etc.) 

(b) Lymph nodes:_ 

(Suboccipital, post- 
and pre-auricular) 

III. Neck :_ 

(Stiffness, tenderness, ante¬ 
rior and posterior lymph 
nodes.) 

IV. Eyi*:s — 

(a) Inspection :_ 

(Inflammation, conujes- 
tion. epiphora, prop¬ 
tosis, KOM reaction, 
s(|uint, etc.) 

(b) Palpation:_ 

(Tension for glaucoma) 


(c) Auscultation:_ 

(For pulsating aneurysm) 

(d) Visual acuity:__ 

(Obtain very best) 

(e) Refraction (if indicated) : 
During cycloplegia: 

OD_ 

OS_ 

Postcycloplegic acceptance: 

OD_ 

OS_ 

(f) Ophthalmoscopic examination 
(if indicated) : 

(g) Phorometry (if indicated) : 

ESO:_ BXO:_ 

Hyperphobta: Rt_ Lt_ 

(h) Other tests (if indicated) : 
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V. EIabs:- 

(Auricles, otoscopic examination, 
mastoid tenderness) 

VL Nose:- 

(Congestion, inflammation, sig¬ 
nificant deviation of septum, 
discharge from sinus ostia, 
allergic appearance, polyps, 
spurs, etc.) 

VII. Sinuses : - 

(Tenderness, transillumlnation) 

VIII. Mouth— 

(a) Pharynx: _ 

(Inflammation, post- 
nasal discharge, etc.) 

(b) Teeth:_ 

(Caries, impaction, abscess, etc.) 

(c) Tongne:_ 

(Coating, atrophy, tremor, etc.) 

IX. General examination (if indi¬ 
cated) : 

Positive findings:- 


X. Neuropsychiatric examination (if 
indicated) : 

Summary of pertinent findings:- 


XI. Impression: 


A. Liaboratory tests indicated : 

( 1 )-- 

(Results) 

( 2 )-- 

(Results) 

(3) - - 

(Results) 

(4) - - 

(Results) 

B. Roentgenograms indicated: 


(1) Skull: 

a. AP and Lateral:- 

(Interpretation) 

b. Special views:- 

(2) Sinuses:_ 


(Interpretation) 

(3) Mastoids:- 

(Interpretation) 

(4) Teeth: - 

(Interpretation) 

(5) Cervical spine: 

a. AP and Lateral:_ 

(Interpretation) 

b. Special views:- 

C. Therapeutic tests (or tests of in¬ 
duction) indicated: 

(1) Trial of eyeglasses (even for 

small refractive error, especially 
mild astigmatism) :- 

(Effect on headache) 

(2) Simple nasal vasoconstriction 

(spray or drops with patient in 
Beck’s position) :- 

(Effect on headache) 


(3) Proetz displacement method: 


(Effect on headache) 

(4) Intranasal suction by means of 
oxygen mask (Gibb’s procedure) : 


(Effect on headache) 

(5) Low-pressure chamber runs: 


(Effect on headache, ear pain or tooth¬ 
ache with cephalic radiation) 

(6) Change to different type of 
duty (to eliminate possible noxi¬ 
ous gases, allergens, emotional 

stresses, etc.)- 

(Effect on headache) 

(7) Change to dry climate:- 


(Effect on headache) 

(8) Abstention from tobacco, alco¬ 
hol, coffee, etc.:- 

(Effect on headache) 

(9) Elimination diets: 

a. Method of eliminating the al¬ 

lergic food suspected from his¬ 
tory: _ 

(Effect on headache) 

b. Method of eliminating the com¬ 
mon allergic foods one by one: 

___A_—-—- 

(Effect on headache) 

c. Diet of lamb, rice, and pears: 


(Effect on headache) 

d. Fasting (if headache almost 

constant) :- 

(Effect on headache) 

(10) Skin tests (if indicated and 

available) :- 

(Effect on headache) 

(11) Ingestion of increased amounts 

of sodium chloride (as Indicated 
from history of duty, tropical cli¬ 
mate, etc.) :- 

(Effect on headache) 

(12) Ingestion of increased amounts 
of vitamin B complex or multiple 

vitamins:_ 

(Effect on headache) 

(13) Ergotamine tartrate (gyner- 
gen) 0.25 to 0.5 milligram sub¬ 
cutaneously early during attack, 
or in small doses, intravenously: 


(Effect on headache) 

(14) Prostigmine bromide orally: 


(Effect on headache) 

(15) Oxygen 100-percent by inhala¬ 
tion: 


(Effect on headache) 

(16) Epinephrine hydrochloride 

1: 400,000 solution intravenously : 

(Effect on headache) 

(17) Histamine 0.1 to 1.2 milligram 

subcutaneously: - — 

(Effect on headache) 

(18) Method of hyposensitization to 

histamine:_ 

(Effect on headache) 
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(19) Injection of 10 cc. of 1-percent 
procaine into tender area of scalp: 

(Effect on headache) 

D. Specific treatment of underlying 
systemic disease believed responsible 
for headache: 


(Treatment) (General effect) 

(Effect on headache) 

E. Psychotherapy: 

( 1 )- 

(Effect on headache) 


(Effect on other complaints) 


F. Symptomatic treatment of under¬ 
lying systemic disease believed re¬ 
sponsible for headache: 

( 1 )- - 

( 2 )_ _ 

(3)- - 

(Treatment) (General effect) 


(Effect on headache) 

G. Additional diagnostic proc'edures: 

( 1 )- - 

(Effect) 

( 2 )- - 

(Effect) 

H. Etiologic diagnosis:- 


(5) (7); those following brain injuries (5) (5) (9) {10) {11) and 
obscure traumatic lesions of the cervical spine {12) {13) ; those asso¬ 
ciated with eye diseases {H) {15) {16) {17) {18) {19) ; those refer¬ 
able to ear conditions {17) {20) ; headaches related to diseases of the 
nose and paranasal sinuses (7) {20) {21) {22) {23) {2Jt) ; to the 
teeth (^5); migraine, allergic, and histamine headaches (^7) {28) 
{29) {30) ; those due to hypoxia, accelerative changes, air sickness 
and noxious gases {17) {31 ); headaches accompanying heat disorders 
{32) {33) (3^); those occurring in combat fatigue, psychoneuroses, 
etc. {35) {36) {37) {38) ; those apparently due to avitaminoses, espe¬ 
cially that of B-complex {39) ; headaches in such diseases as hyper¬ 
tension and nephritis (4^), blood dyscrasias, and in association with 
menstruation, menopause, and constipation {J^l) ; headaches due to 
drug intoxications {^1) and to caffeine withdrawal (^). 

It is well known that any febrile disease may be associated with 
headaches (-5) (47). Perhaps it is not as well known that almost any 
abortive or atypical, afebrile or subclinical form of an infectious dis¬ 
ease, or often an incipient stage of such a disease, may be characterized 
by headache as the chief complaint. In this connection, one must bear 
in mind such diseases as the frequent aberrant forms of the acute 
respiratory infections (4-7), (44) (4^)i epidemic dengue (4^) (47) 
( !i8) , and epidemic diarrhea, nausea, and vomiting (4^), and the men- 
ingitides {50) {51) {52), as well as low-grade malaria and incipient 
cerebral malaria {53), hliariasis {5Jf), subclinical leptospirosis {55) 
and sy})hilis {56). 


APPI.TCATTON OF TTIE METHOD 


The above-described forms were used for patients complaining 
chiefly of headache in whom the diagnosis was not immediately clear 
from other symptoms. The patients were seen during a 6-month 
j)eriod in a small dispensary which served an average of about 400 
personnel. Special diagnostic procedures were carried out at a nearby 
fleet hospital. The following table shows etiologic diagnoses arrived 
at in 32 cases; 
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Etiologic diagnosis of headache: Number of rases 

“Vacuum headache” due to rhinoslnusopathy*_ 6 

Error of refraction_ 5 

Allergic rhinitis (assoi*iated with “vacuum headache”)_ 4 

Psychoneurosis _ 2 

Posttraumatic syndrome_ 2 

Malaria, benign tertian_ 1 

Allergic headache__ __ 1 

Migraine_ 1 

Simple adult maladjustment_ 1 

Headache due to cervical rib __ __ 1 

Ciliary spasm_ 1 

Exophoria- 1 

Sinusitis, chronic, frontal and left afitral (Str. viridans?)_ 1 

Ck;clusion of eustacbian orifice- 1 

Heat exhaustion, recurrent (low-grade)- 1 


Total_ 

Cases of hexidache due to tiro factors: 

“Vacuum headache” due to rhinoslnusopathy (occipital)* 

Error of refraction__ 

Error of refraction- 

Neurasthenia_ 

Chronic arthritis due to chronic prostatitis- 

Error of refraction_ 

Total _ 3 


Grand total_ •*- 

Causers undetermined, still under investigation_ 6 

•Critpria for diaicnoiiis: 

(1) History of siDUS-type headachea. 

(2> Examination essentially negative, except for mucoid, nonpunilcnt postnasal 
discharge. 

(3) Smear and culture of postnasal discharge showing no eosinophils and no bacteria 
not ordinarily present in nasopharyngeal flora. 

(4) Roentgenograms of sinuses either negative or showing minimal changes only. 

(5) Relief of headaches immediately following nasal vasoconstriction and/or Intranasal 
suction. 

Among the various types of headaches studied, there were three 
especially interesting cases of different etiology. These deserve a 
brief summary in this paper because they illustrate certain interesting 
features, not the least of which was the long duration of the headache 
in each case which went undiagnosed and therefore escaped specific 
treatment; i. e., cases 1 and 2. Case 3 is representative of a number of 
ca.ses of the so-called “vacuum headache.” 

CASE REPORTS 

Ca»e 1 .—A 44-year-old Naval officer had suffered for 24 years from headaches 
fK-currlng every 2 or 3 days. Tlie pain was located usually in the back of the head, 
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but at times “all over,” and was described as variable In character; sometimes 
Just a feeling of fullness, but often a dull pain; at times boring or throbbing, 
aggravated to severe or sharp intensity by exertion, excitement or verj* small 
amounts of alcoholic beverages. These headaches appeared and disappeared 
gradually, and were often associated with a stiff neck and a tender area in the back 
of the head, as well as with distinct fatigability. 

Acetylsalicylic controlled the milder headaclies, but the frequency of the severe 
ones led to the following different treatments, none of which influenced the head¬ 
aches: Nasal operation with removal of “bone structure”; extraction of two 
teeth; oxygen inhalations. However in 1941, nicotinic acid, in 25-mg. oral doses, 
definitely relieved an individual headache, but did not prevent recurrences. In 
1943 the patient began duty in the South Pacific where the hot, humid climate 
seemed to cause an increase in the severity and frequency of his headaches, which 
became relatively refractory to acetylsalicylic and nicotinic acids. Search for 
an allergen revealed wheat and its products to be the sole cause of his headaches. 
Its elimination from his diet during a 3-month period has given him complete 
freedom from headaches and fatigue. On 3 occasions, at about 2-week Intervals, 
the trial of a slice of bread produced a headache the following day. 

As this patient has a brother, 40 years of age, who had suffered for over 20 years 
from attacks of severe headaches, the patient wrote him about his own relief, 
with the result that he, too, has now been free from bis headaches for 2 months, 
the longest interval since their onset. 

This case is somewhat similar to that reported by Randolph (JO) in 
that efforts at diagnosis and treatment, including an operation, over a 
period of years proved fruitless until the specific allergen was dis¬ 
covered. It emphasizes again how important it may be to a patient’s 
whole outlook on life to find an allergic basis for the headache, and how 
simple and thoroughly gratifying the treatment can be. 

Case 2 ,—A 41-year-old Naval medical ofllcer had suffered off and on since 
childhood from bilateral frontal and temporal headaches, associated with a 
visual field defect, scintillating scotomata and nausea. The headaches, which 
gradually increased in severity would last for as long as 3 days, occurring ap¬ 
proximately biweekly. Excitement, frustration, and bright lights seemed to 
precipitate the attacks. 

The following diagnostic procedures and treatment were carried out with 
negative results: Gallbladder series, gastric analyses, correction of refractive 
error, intravenous calcium gluconate, and a 30day course of histamine desensitiza¬ 
tion injections. 

In May 1944, ergotaralne tartrate was tried for the first time with excellent 
effect, but the patient found that he had to use larger and more frequent doses to 
control the attacks, which became worse during sea duty. Signs of toxicity 
were soon reached and the drug w^as abandoned in favor of 109-percent oxygen 
inhalations. Even only 1 to 3 minutes of 109-percent oxygen aborted an attack, 
if the inhalations were started soon enough. This therapy, moreover, seenie<l to 
break up a vicious cycle of attacks which were increasing progressively in 
severity and to a frequency of every 5 or 6 days. 

This case of migraine is interesting because, even though the patient 
was a highly trained doctor, the etiology of his headaches was not 
disclosed over a period of many years, despite the quite t}q)ical histoiy. 
It is also remarkable for the decreasing beneficial effect of ergotamine 
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tiirtrate, leading to toxic doses, and the subsequent amazingly effective 
use of oxygen inhalations. 

Case S. —34-year-old Naval officer had for about 10 years complained of 
periodic dull headaches, usually frontal, sometimes occipital, generally worse on 
awakening, but gradually disappearing after the raising of a thick, mucoid, 
brownish or white discharge. The “hawking up" of his postnasal discharge was 
often facilitatetl by a nasal spray with a vasoconstrictor solution. This patient 
almost always developed headaches of identical character whenever he made 
an airplane flight above 2,000 or 3,000 feet; these appeared usually on descent and 
persisted until a nasal spray and/or suction was used. Sometimes the simple 
maneuver of closing the nostrils and inhaling sharply to create negative pressure 
(snction) would ratiier suddenly eliminate the headaches. Proetz treatment, 
which yielded pure mucus without pus or eosinophils, dramatically eliminated 
one attack which was more severe than usual. Warm climate of high humidity, 
and excessive smoking definitely aggravated his headaches. 

Examinations by otolaryngologists and three sets of sinus films during the 
preceding 5 or 6 years had failed to reveal evidence of a true sinusitis, or an 
allergic rhinopathy or sinusopatby. 

This case is typical of a considerable number of patients with sim¬ 
ilar symptoms, but with nose, throat and sinuses essentially normal 
clinically and radiographically. 

The author first became interested in these cases 2 years ago when 
he had duty in a low-pressure-chamber indoctrination unit. He was 
impressed with their prevalence, and with the fact that these mild 
symptoms were identical, whether occurring at sea level in the morning 
on arising, or during aerial flight. The low-grade intensity in many 
cases seemed to be the chief rea.son that they were overlooked or 
disregarded. 

The production of the so-called “vacuum headache” by sinus orifice 
blockage from mucoid or nonpurulent, otherwise innocuous, nasal se¬ 
cretions, was firmly believed in by Sluder {57) , who experimented with 
this condition. His theory would appear to be substantiated by the 
relief of these headaches in some patients by reducing the intranasal 
pressure. This is done frequently by the Proetz displacement method, 
by suction with the use of a gas or oxygen mask (22), and more 
recently in the low-pres.sure chamber (23). The author has used an 
oxygen mask (Al4) successfully to alleviate some of these headaches, 
after the manner of Gibbs {22), with or without previous vasocon¬ 
striction, as follows: 

1. Don mask, and adjast facepiece. 

2. Suddenly and firmly close inlet tube and exhale to clear mask of any 
residual air. 

3. Inhale as deeply as possible and bold breath for a few seconds (2 lbs. p. s. i. 
negative pressure is thus produced). 

4. Repeat 

It seems reasonable to conclude that if this procedure relieves a 
headache immediately, the headache is due to a relative negative 
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pressure (partial vacuum) exerting a cupping action on the mucosa 
of tlie sinus or sinuses, provided there is no purulent or irritating secre¬ 
tion therein. In such cases it may be speculated that during occlusion 
of the sinus orifice, the oxygen, constituting about 20 percent of the 
atmosphere in the sinus, has been absorbed, leaving a partial vacuum. 

The nomenclature for these cases of headache is a problem (^J), in 
the absence of a recognized cause of the sinus orifice block, such as 
acute vasomotor or allergic rhinitis (or rhinopathy), sinusitis (or 
sinusopathy), etc. But it would appear that “headache, vacuum, due 
to sinus orifice occlusion,” or perhaps, “due to rhinosinusopathy” would 
be preferable to merely “headache,” for the former w’ould indicate at 
least part of the etiologic factors and the rational treatment. 

SUMMARY 

1. The importance of headache as a problem in the Navy is stressed. 

2. For the purpose of facilitating the etiologic diagnosis of head¬ 
ache, a practical, methodical approach is presented, which employs a 
reasonably comprehensive anamnestic questionnaire, and a form for 
examinations, laboratory tests, roentgenograms, and therapeutic tests 
to be done as indicated. 

3. This method has been used with gratifying results. 

4. Reference is made to some of the numerous conditions which cause 
headaches. 

6. Special emphasis is placed on the prevalence, diagnosis and treat¬ 
ment of the so-called “vacuum headache.” 


CONCLUSIONS AND RECo:aMENDATIONS 

1. The etiologic diagnosis of many headaches requires such a detailed 
history that it is ordinarily too time-consuming to be carried out 
thoroughly. 

2. The application of the described method of attempting an etio¬ 
logic diagnosis has simplified the solution to this complex problem, 
and has led to more rational therapy. It has also obviated the natural 
tendency to hospitalize some patients with headache of obscure origin, 
thus saving man-hours. 

3. The Diagnostic Nomenclature for the Medical Department of 
the U. S. Navy lacks terms for certain headaches whose cause is 
partially, if not wholly known, such as “Headache, Vacuum Type,” 
“Headache, Histamine Type,” “Headache, Tension Type,” etc. It 
is therefore recommended that the term “Headache #2131” be quali¬ 
fied with: “State type or cause, if known. Otherwise, add ‘of 
unknown etiology’.” 


Since this article was submitted for publication, the revised “Statistical Reporting and 
Diagnostic Nomenclature. Medical Department, United States Navy/* dated 1945, no 
longer carries the diagnosis “Headache, #2131.” It would app^^itr that such a diagnosis, 
if properly qualified, would be necessary. 
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THERAPY OF GONORRHEA 

There has as yet been no conclusive report concerning the possible 
development of asymptomatic carrier states following penicillin 
therapy. Nevertheless, at the present time and pending further 
investigation of such problems, aqueous solutions of penicillin given 
in three or more intramuscular injections over a period of approxi¬ 
mately 4 hours, or oil-beeswax suspensions of penicillin given in 
single injections, seem to provide suitable therapy for gonorrhea. 
At least, the present unsatisfactory response to the sulfonamides 
ju.stifies a change to penicillin even though it may not be the final 
solution to the problem of treating this disease.—Editorial: Peni¬ 
cillin in gonorrhea. Ven. Dis. Inform. 26: 93, May 1945. 
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World War II has been noted for the superb medical and surgical 
care of the injured fighting man. Eye injuries provide an interestinjr 
aspect of military medicine, although they comprise only a small 
j)ercentage of the total injuries. 

The eye injuries during the American Revolution of 1776 and the 
War of 1812 reveal nothing more serious than burns of the eyelids 
and eye from powder flash from old-fashioned flintlock muskets or from 
bits of flint itself. The Civil War was noted for the frequent occur¬ 
rence of sympathetic ophthalmia. World War I was noted not only for 
severe eye injuries due to gunfire, but also ocular injuries due to 
poisonous gases. It is noteworthy that in World War I there was no 
case of .sympathetic ophthalmia. World War II was characterized 
by better care of eye injuries, not so much because of improved sur¬ 
gical technics, but rather liecause of chemotherapeusis. The sulfa 
drugs and penicillin used soon after eye injuries have undoubtedly 
decreased the severity of eye complications. 

Generally speaking, eye surgery in the military sphere differs from 
that in civilian life in that a wound of the eye is often virulently 
infected some days before surgical interference is possible. The tis¬ 
sues are also far moi-e severely traumatized than in industrial 
accidents. 

The surgeon has been taught to follow a plan of early and extensive 
debridement of gunshot wounds. However, such a course should not 
be followed in wounds of the eyelids in which primary suture is indi¬ 
cated. Infection following primary suture is extremely rare and 
when it does occur it can be easily controlled. Plastic work upon 
the eyelids varies from civil routine, in that marked defects of the 
orbital margins and bony structures of the face are encountered. 

Many of the other ophthalmologic problems, such as iritis, comeal 
ulcers, and refractive erroi'S, often cause more loss of manpower in 
combat than do the gunshot wounds of the eye. During a l-year 
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period, 10 times as many patients in one Naval base hospital were 
incapacitated and evacuated for refraction and diseases of the eye 
as those evacuated because of eye injury (i). The intra-ocular muscles 
can overcome a moderate hyperopia under normal conditions, but 
when persons with hyperopia are subjected to battle conditions, eye 
symptoms develop easily. 

Frequently in war wounds the eye injuries may be more minor than 
wounds elsewhere and the major wounds must be cared for first. In¬ 
juries to the eyes must not be overlooked after these other major 
injuries are under control. There must be a close liaison between 
the ophthalmologist and the general surgeon. The eyeball sometimes 
appears literally to “explode’* in the orbit. Often the orbital injuries 
from secondary bony missiles cause the eyeball more damage than the 
bullet itself. Bullets entering the eye anteriorly are rare. 

Shell-fragment wounds around the eye often show incompletely 
burned powder incrusted in the face and eyelids; grains of sand, 
gravel, mud, and metal can give the extra-ocular region, cornea, and 
conjunctiva a tattooed appearance. These wounds must be irrigated 
with boric acid solution, the skin cleansed with soap and water, and 
each bit of embedded material must be painstakingly removed with¬ 
out causing too much reaction. Penicillin and sulfadiazine have 
greatly decreased the secondary infection resulting from these wounds. 

Bomb explosions may produce such great air compression that retro¬ 
bulbar hemorrhage with proptosis, total loss of vision, and subsequent 
optic atrophy develops. Iridodialysis and rupture of the choroid with 
secondary glaucoma may occur. 

Thermal bums have been frequent in this war, although most of 
them have not resulted in blindness, either unilateral or bilateral. 
The eyelids have been principally involved. It is sometimes necessary 
to suture the eyelids together as an adjuvant to the general treatment. 

An excellent description of eye casualties and diseases in combat 
was written by Benkwith { '2). In some of his eye injuries he irrigated 
the anterior chamber with a freshly prepared solution of calcium 
penicillin, 10,000 units per cubic centimeter. Subconjunctival injec¬ 
tions amounting to 2 cc. were made over the globe, using the above 
dilution of the commercial preparation of calcium penicillin. 

In the statistics which follow we have defined blindness as a visual 
acuity of 20/200 or less, not correctible by any type of lens, or a per¬ 
manent visual field of 15 degrees or less in its widest diameter. A total 
of 759 cases was studied. 


niI.ATERAL BLIXDX?:SS 

During the World War II years up to and including the calendar 
year of 1944, there have been 119 cases of bilateral blindness in the 
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United States Navy and the United States Marine Corps. The causes 
of binocular blindness may be subdivided into the following categories: 


Trauma due to enemy action- 72 

Noncoinbat trauma (explosions etc., not In combat zone)- 12 

Blindness due to medical reasons_ 35 

Chronic Iritis_ 1 

Uveitis_ 2 

Chorioretinitis_ 2 

Retrobulbar neuritis_ 1 

Optic neuritis- 1 

Optic atrophy (cause unknown)- 8 

Methyl alcohol poisoning_ 10 

Optic atrophy secondary to brain tumor- 1 


In the case of war wounds causing bilateral blindness, some of the 
injuries are almost freakish. One Marine was blinded by a bullet 
going through the left temple, removing both eyes and the bridge of 
the nose. 

We were astounded by the number of men made blind by methyl 
alcohol. Methyl alcohol could be designated by some name which has 
no phonetic resemblance to ethyl alcohol, and the characteristic ethyl 
alcohol-like odor could be camouflaged. 

UNILATERAL BLINDNESS 

There were 640 cases of unilateral loss of vision in the United States 
Navy and United States Marine Corps. The causes of unilateral 
blindness may be divided into three main categories: 


Trauma as a result of enemy action __ __ 322 

Trauma as a result of noncombat action_ 143 

Blinded because of medical reasons_ 126 


These are classified as follows: 

Cornea: 

Burns of the cornea_ 

Corneal opacity_ 

Malignant pterygium*_ 

Sclera: Malignant scleral nevus.. 

Iris: Iridocyclitis_ 

liCns: 

Traumatic cataract_ 

Senile cataract_ 

Choroid: 

Choroiditis._ 

Malignant melanoma_ 

Posterior staphyloma_ 

Retina: 

Amblyopia ex anopsia_ 

Detachment of retina_ 


2 (2 enucleated) 
10 
1 

1 (enucleated) 

5 (4 enucleated) 

12 (2 enucleated) 

1 

12 

6 (all enucleated) 
1 

2 
5 
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Hole in macula_ 

Hypertensive retinopathy.. 

Thrombosis of central retinal artery. 

Retinitis proliferans_ 

Retinitis pigmentosa_ 

Optic nerve: 

Coloboma of optic nerve_ 

Primary optic atrophy_ 

Secondary optic atrophy __ __ 

4 (skull fracture)_ 

4 (trauma)_ 

2 (meningitis)_ 

1 (measles)_ 

2 (optic neuritis)__ 

1 (pansinusitis)_ 

1 (retrobulbar neuritis)_ 

General: 

Endophthalmitis_ 

Primary glaucoma_ 

Secondary glaucoma_ 

Panophthalmitis_ 

Uveitis_ 


4 

1 

4 

1 

1 

1 

4 

15 


2 (2 enucleated) 

3 (2 enucleated) 

4 (3 enucleated) 
21 (21 enucleated) 

3 (1 enucleated) 


•Four operations were done to relieve this condition but a permanent opacity remained 
over the pupillary area of the cornea. 


In a study of 901 nonfatal cases of heavier-than-air Naval aircraft 
accidents it was found that 40 patients had minor injuries to one eye 
and 15 had minor injuries to both eyes. Four had major eye injuries 
to one eye and one had major injuries to both eyes. 

The 640 cases of uniocular blindness is unquestionably an under¬ 
statement. For example there may be cases of primary atrophy due 
to syphilis in which the eye diagnosis is not mentioned, but the case 
itself may be listed under the diagnosis of dementia paralytica. Also 
there are many cases of diseases or injuries in which the vision was 
probably below 20/200, but the visual acuity was not recorded. 

A particularly important subject in military ophthalmology is intra¬ 
ocular foreign bodies. Sixty-seven percent of the intra-ocular for¬ 
eign bodies were classified as magnetic and 33 percent as nonmagiiet ic. 
About 50 percent of all cases of intra-ocular foreign bodies even¬ 
tuated in enucleation. One nonmagnetic intra-ocular foreign body 
in the vitreous near the macula was removed by forceps under 
ophthalmoscopic visualization. 

Frequently in war wounds the injury is so extensive that the eye 
cannot be saved, even though the intra-ocular foreign body is re¬ 
moved. Since the equipment necessary for the removal of an intra¬ 
ocular foreign body is large and cumbersome, resort to evacuation 
to a base hospital is often necessary and valuable time is lost. How¬ 
ever these bodies have been removed successfully with the diagnostic 
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aids of a portable x-ray machine and a sutured silver wire around 
tlte limbus as a locator. 

Frequently a patient has so many wounds that the eye treatment 
must be postponed until shock and extensive bodily lacerations are 
treated. The history of the type of eye injury sustained by the 
patient is most important. Any evidence of a perforating injury 
to the eyeball should make one suspect an intra-ocular foreign body. 
A small conjunctival laceration with a subconjunctival hemorrhage 
may be the point of entrance of an intra-ocular foreign body. In 
the presence of a bloody vitreous, the possibility of an intra-ocular 
foreign body may be forgotten. A careful examination, under good 
visualization with the loupe, slit lamp, and ophthalmoscope, is the 
first step in the examination. A slit-lamp ophthalmoscope offers a 
valuable aid in penetrating cloudy vitreous. The point of entrance 
of an intra-ocular foreign body offers no definite clue as to its loca¬ 
tion. The ocular tension must be taken if there is any question of 
hypotony. The transilluminator can frequently demonstrate holes in 
the iris. 

Roentgenography offers the best diagnostic aid for the presence 
and localization of an intra-ocular foreign body. A film taken in 
one or two positions may not rule out an intra-ocular foreign body. 
One must often resort to Vogt’s “skeleton-free or bone-free” method 
for those foreign bodies in the anterior part of the eyeball. By the 
retrobulbar injection of 2 or. 4 cc. of saline solution or procaine hydro¬ 
chloride, an artificial proptosis is produced which frequently aids in 
i-oentgenographic diagnosis. 

For successful removal of an intra-ocular foreign body, accurate 
localization is most important. Some of the obstacles to accurate 
localization have been described by Spackman (^J). The roentgenolo¬ 
gist and the ophthalmologist must thoroughly understand each other’s 
problem. For magnetic intra-ocular foreign bodies the Berman 
locator (4) offers tremendous help, and because of its portability it 
can be used in places where an x-ray machine is not available. 

The question of a “double perforation” of the eyeball can frequently 
be answered by injecting air into Tenon’s capsule to produce proptosis, 
thus creating an area surrounding the eyeball of different density to 
the x-rays (o). 

Localization of the intra-ocular foreign body can be accomplished 
by the modified Sweet method (3) or by the Comberg {6) contact 
lens. Thorpe (7) has devised a plastic contact lens by having suture 
holes drilled in it so that the lens can be sutured to the episcleral tissue. 
Frequently stereoscopic films are necessary. 

In the operating room the ophthalmologist must determine whether 
the intra-ocular foreign body is magnetic or nonmagnetic. Thorpe 
has pointed out that the magnet should not be used for this purpose 
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because there is a possibility that the intra-ocular foreign body might 
be pulled into tissues which would interfere with its removal. The 
Berman locator readily differentiates a magnetic from a nonmagnetic 
intra-ocular foreign body. 

If the anterior segment of the eyeball is intact and the foreign body 
is in the vitreous, it should be removed by posterior sclerotomy. It 
is obvious that removal by the anterior route would result in damage 
to the lens, suspensory ligament, and ciliary body in such cases. The 
posterior route, as a rule, is preferable as offering the minimum risk 
except for those small foreign bodies not lying against the ciliary body. 

When x-ray localization is impossible, tiny foreign bodies may be 
removed by the anterior route without material damage. Intra¬ 
ocular foreign bodies as large as 4 millimeters in diameter can usually 
be removed without enucleation, leaving a fairly good looking although 
.sightless eye. Intra-ocular foreign bodies of from 0.5 to 2 millimeters 
in size generally leave a useful eye after their removal. It is impera¬ 
tive that diathermy punctures be made prior to the scleral incision 
when the posterior route is chosen. Foreign bodies in the anterior 
chamber and iris should be removed through a keratome incision at 
the limbus. Donovan (8) uses a spinal puncture needle with a syringe 
for suction to remove a small foreign body located in a traumatic 
cataract. 

Spaeth has emphasized that the giant magnet has a diffuse magnetic 
field which can be varied, while the hand magnet has its only indica¬ 
tion in cases where the tip can be applied directly or approximated to 
the foreign body at an interval no greater than 2 millimeters. In 
work with magnetic apparatus it is a refinement to have nonmagnetic 
instruments. 

Nonmagnetic intra-ocular foreign bodies in the vitreous offer greater 
difficulty in removal. If the vitreous is clear, the Thorpe ophthalmic 
endoscope may be used, or the biplane fluoroscope method (5) {10) 
{11). The Thorpe endoscope was of no value in two cases; the instru¬ 
ment and the sclerectomy opening were too large. If the vitreous is 
cloudy, the biplane fluoroscope only may be used. Special grasping 
instruments have been devised by Thorpe and Cross. 

Nonmagnetic foreign bodies anterior to the vitreous can be removed 
by forceps through a corneal incision. If embedded in the iris, an 
associated iridectomy is done. Those in the lens can be removed if and 
when the cataractous lens is extracted. 

The concensus now is that nonmagnetic intra-ocular foreign bodies 
should be left in situ if they are not easily accessible. The question 
is wholly one of sympathetic ophthalmia. A sterile, chemically inert 
foreign body is usually harmless and becomes encysted. A wound 
involving incarceration of the ciliary body is dangerous. 

The biplane fluoroscope is a large cumbersome instrument which is 
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not generally available throughout the country. Borley and 
{12) have extracted a nonmagnetic intra-ocular foreign body by using 
an ordinary x-ray machine for the vertical roentgenographs and a 
portable machine for the horizontal ones. This method should extend 
the use of the biplane fluoroscope. Too many eyes are lost because of 
the failure to attempt removal of nonmagnetic intra-ocular foreign 
bodies. 

No case of blindness from sympathetic ophthalmia was recordwl 
from the American Expeditionary Forces in 1917—18. Greenwood 
{13) accounted for this in three ways: 

1. All eyes so badly injured anteriorly that a useful eye could not 
be expected were enucleated. 

2. Less devastating anterior injuries were treated antiseptically. 
and often the wounds were sealed by a conjunctival flap, with the re¬ 
sult that healing took place without subsequent iridocyclitis. 

3. Enucleation was done in all cases of persistent iridocyclitis. The 
reason for the lowered incidence of sympathetic ophthalmia in military 
life is that patients in civil life are apt not to allow enucleation of an eye 
which, by reason of traumatic iridocyclitis, endangers the fellow eye. 
while in military life such eyes are removed at once. 

In the Navy in World War II, five cases of sympathetic ophthalmia 
have been diagnosed following injury by intra-ocular foreign bodies. 
Penicillin was used in two of these cases without avail. The injured 
(sympathogenic) eye was removed in all cases, and useful vision was 
l>reserved in the sympathetic eye. 

In AVorld War I, of 48,290 patients with war injuries admitted to a 
casualty station, 1.54 percent suffered from injuries to the eye. Of 
these 0.8 percent were classified as serious. In the calendar year 1941. 
there were 16,730 patients admitted into Naval hospitals for eye condi¬ 
tions; 2.75 percent of these were traumatic injuries to the eye. In the 
calendar year 1942, 39,707 patients were admitted and 2.38 percent 
were for traumatic injuries to the eye. It may be seen, therefore, that 
almost 1 percent more eye injuries were encountered in World War II 
than in World War I. 

BEFEBENCBS 

1. CuLiJS, A. M.: War Injuries of eye; study of 118 cases encountered at U. S. 

Naval base hospital-. U. S. Nav. M. Bull. 41: 1557-1564, November 

1943. 

2. Benkwith, K. B. : Eye Injuries and diseases encountered during Iwo Jima 

campaign. U. S. Nav. M. Bull. 45: 433-441, September 1945. 

3. Spackman. E. W. : Localization of intra-orbital foreign bodies. Arch. Ophth. 

18 : 204-232, August 1937. 

4. Moc«he:ad, J. J. : Foreign body finder; locator. .7. A. M. A. 121: 123-125 

January 9, 1943. 

5 Spaeth, E. B. : Removal of metallic foreign bodies from eyeball and from orbit. 

J. A. M. A. 120; 659-666, October 31,1942. 


Diflitizeii b> 


Google 


Original from 

UNIVERSITY OF CALIFORNIA 



AP»ii,i»4«] BLINDNESS—SWANSON AND STEWART 527 

6. Comoia, W. : Ein nenes Yerfahren zur Runtgenlokalisation am Augapfel. 

Arch. f. Ophth. 118: 175-194, 1927. 

7. Thoepe, H- E. : Nonmagnetic Intra-ocular foreign bodies. J. A. M. A. 127: 197- 

294. January 27, 1945. 

8. Donov.\n, J. a. : Foreign bodies In lens; new method of removal. J. A. M. A. 

83: 1136-1137, October 11. 1924, 

9. Cboss, G. H. : Removal of No. 6 lead shot from within eyeball by specially 

devised forceps with aid of double-plane fluoroscope. Tr. Am. Ophth. Soc. 
25 : 80-88, 1927. 

10. Imoc: Removal of lead shot from vitreous. Am. J. Ophth. 13: 41-44, January 
1990. 

U. iDEif: Intra-ocular non-magnetlc foreign bodies with special reference to their 
removal. J. M. Soc. New Jersey 32 : 697-700, December 1935. 

12. Boblet, W. E., and Lee?, E. : Removal of lead shot from vitreous by use of 

biplane fluoroscope. Am. J. Ophth. 20: 1232-1237, December 1937. 

13. Gbebnwood, a. : Ophthalmoscopic work in British base hospitals. Tr. Am. 

Ophth. Soc. 14; 529-633,1916. 


i 4 


INACTIVATION OF PENICILUN BY VARIOUS GRAM-NEGATIVE BACTERIA 


The gram-negative bacteria commonly found In Infected wounds, 
burns, or deeper abscesses are EiScberichia coli, Bacillus pyocyaneus, 
Aerobacter aerogenes. Bacillus proteus, and Bacillus alkaligenes 
faecalis. Representative strains of each of these bacteria w’ere ob¬ 
tained from infected wounds and cultured In broth by W. A. Alte- 
meier of Cincinnati, to test their reaction to penicillin, with the 
following findings; 

1. Various gram-negative bacilli commonly found in Infected 
wounds were very resistant to the action of penicillin in concentra¬ 
tions up to 20 units per cubic centimeter. Higher concentrations 
up to 2,000 to 5,000 units iier cubic centimeter produced a definite 
inhibitory effect on their rate and amount of growth. This effect 
was bacteriostatic in nature. 

2. Bacillus alkaligenes faecalis, however, was found to be very 
sensitive to penicillin. 

3. The activity of penicillin was progressively destroyed by the 
growth of these bacteria, particularly the Escherichia coll and Ba¬ 
cillus pyocyaneus in 4, 8, and 12 hours. The rate of destruction was 
greatest during the 8- to 12-hour period. 

4. The d^ree of inactivation varied not only with the different 
types of bacteria but also with different strains of the same type. 

6i The mechanical removal of devitalized tissue and purulent 
exudate followed by the topical application of higher concentrations 
of penicillin up to 1,000 or 2,000 units per cubic centimeter, at fre¬ 
quent intervals of 8 hours or less, is suggested in the local therapy 
of infected wounds to minimize the gram-negative bacterial inactiva¬ 
tion of penicillin.— Altemexer, W. A. : Inactivation of penicillin by 
various gram-negative bacteria. Surg., Gynec. & Obst. 81: 370-383. 
October 1945. 
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Bacteriologic and serologic studies in recent years have resulted in 
reclassification of the dysentery bacilli. The major groups of these 
bacteria produce disease syndromes which, in their classic forms, have 
some differentiating characteristics. The ability to suspect the causa¬ 
tive agent from the clinical features of the‘Syndrome is important 
because specific treatment differs somewhat for infections with each 
of the three major groups of shigella. Bacteriologic diagnosis is im¬ 
portant for confirmation of the initial clinical impression, and after 
the outbreak is over, for the control of residual carriers. The etiology, 
diagnosis, prevention, and treatment of shigellosis have under combat 
conditions constituted an important problem in Naval medicine. 
Vigilance will continue to be necessary as long as large detachments 
of Naval personnel are stationed on foreign shores. 


ETIOLOGY 

The shigellas are the causative agents of bacillary dysentery. 
They are also responsible for some atypical diarrheas, pseudo-ap¬ 
pendicular abdominal pains, and asymptomatic carrier states. These 
bacteria are nonmotile, gram-negative rods, which ferment glucose 
with the formation- of acid without gas, and ferment lactose only 
slowly, if at all. They include the organisms formerly designated as 
belonging to the dysentery and paradysentery groups. They have 
been reclassified on the basis of their ability to ferment mannitol and 
lactose (table 1). 

Group I (the Shiga group) ferments neither mannitol nor lactose. 
It includes the Shigella dysenteriae (Shiga bacillus) which is the only 
organism of the entire genus with a potent soluble exotoxin. Highly 
virulent, this bacillus u.sually produces violent dysentery and is only 
rarely obtained from carriers. Also in this nonmannitol-fermenting 
group are the S. ambigua (Schmidt’s bacillus), and a biochemically 
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atypical variant of S. flexneri VI, discussed below. All the members 
of this gi'oup are pathogenic. 

Group II (the Flexner-Boyd group, ferments mannitol but not 
lactose. It includes the five Flexner sti’ains originally classified ac¬ 
cording to antigens produced as V, W, X, Y, and Z by Andrewes and 
Inman { 1 ) as well as nine additional strains isolated by Boyd { 2 ), 
principally in India, and classified by him according to antigens pro¬ 
duced. Some of these strains are nonpathogenic, as is Shigella 
alkalescens, included because of its morphologic and biochemic 
properties. 


Tablk 1 .—Ocnus shigella 


IGram-negative rods; non-motile; do not produce HiS; do not utilize citrate; do not liquefy gelatin; Voges- 
Proskauer negative; salicin negative. All species except two subvarieties of 8. flexneri VI ferment glucose 
with the production of acid without gas] 


Group 

1 

Speck's 

Previous de.slgnation 

Olu- 

COS<‘ 

1 

1 Man¬ 
nitol 

1 

! Lac- 
1 tost‘ 

1 1 

Pathogenic 

1 

“Shigs” 

S. dysenteriae_ - 

Shiga bacillus ... 

1 

A 

A 

AO ! 

111 

111 

Yes. 

Yes. 

Y es. 


S. ambigua .. 

Schmitz bacillus . _ 

S. flexneri VI. 

Newcastle bacillus 


S. flexncTi I. 

8. paradysenteriae W . 

A 1 

A 

— 

Yes. 


S. flexneri II. 

8. paradysenteriae W . 

A 

A 

— 

Yes. 


S. flexneri III. .. 

8. paradysenteriae Z 

A 

A 

— 

Yes. 


8. flexneri IV'__ 

Boyd tyi>e 103.. 

A 

A 

_ 

Yes. 


8. flexneri V. . 

Boyd tyi>e P 119 . 

A 

A 

— 

Yes. 


8. flexneri V’^I.. 

Boyd tyi>e 88.. 

A 

A 

_ 

Yes. 


8. flexneri VI 

Manchester bacillus___ 

AO 

AO 

_ 

Yes. 

“Flexner-Boyd”.. 

8. flexneri VII. 

S. paradvsenteriae X. 

A 

A 

_ 

Yes.« 

S. flexneri VIII. .. 

8. paradystMiteriae Y_ 

A 

A 

_ 

Yes.2 


8. flexneri IX. 

Boyd tyiTc 170. . 

A 

A 

— 

Yes. 


8. flexneri X. 

Boyd type P 288. . - 

A 

A 

— 

Yes. 


8. flexneri XI .. 

Boyd type 1) 1. -.. 

A 

A 

_ 

Yes. 


8. flexneri XII .. 

Boyd tyiK» D 19.... 

A 

A 

_ 

Doubtful. 


8. flexneri XIII. 

Boyd type P 143... 

A 

A 

— 

Doubtful. 


8. flexneri XIV.... 

Boyd tyi)e P 274 . 

A 

A 

_ 

Doubtful. 


8. alkalescens _. 

S. alkalescens .._ _ 

A 

A 

— 

No. 


S. sonnei.. . 

Sonne bacillus 

A 

A 

j A 

Yes. 

•‘Sonne-dispar”.-- 

S. ceylonensis.. 

8. dispar ... 

A 

A 

A 

Doubtful. 


8. madampensis. 

8. dispar. 

A 

A 

A 

Doubtful. 


* Probably a variant of S. flexneri III (Andrews and Inman's Z). 

* Probably a variant of S. flexneri IV (Boyd type 103). 

* Ferments lactose only after 48 hours or longer. 

K. Fermentation reaction produces acid. 

AO. Fermentation reaction produces acid and gas. 

— Xo reaction. 

Group III (the Sonne-dispar group) ferments mannitol with the 
formation of acid and inconsistently ferments lactose. The S. sonnei 
ferments lactose only after 48 hours or more, so that on initial differ¬ 
ential lactose media it gives colorless colonies like those of other {Path¬ 
ogenic strains. It is definitely pathogenic for children. The S. 
ceylonensis and madampensis (dispar strains) rapidly ferment lactose, 
and for this reason have been considered by some as not belonging 
to the shigella genus. Their pathogenicity is in doubt. 


EPIDEMIOLOGY 


The relative incidence of strains of shigella in different geographic 
localities varies considerably. Of 7,339 positive cultures in India 
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between 1932 and 1935, Boyd found S. dysenteriae in 14.3 percent; 
S. ambigua in 6.5 percent; S. flexneri 1,11, III, Vll, VIII (former V. 
W, Z, X, and Y strains respectively) in 50.2 percent; S. flexneri IV. V. 
VI, IX, X, XI, XII, XIII, XrV (Boyd strains) in 15.3 percent; S. 
sonnei in 10.9 percent, and inagglutinable or unstudied organisms in 
0.5 percent. Shigellosis is of worldwide distribution. Although 
present knowledge of the geographic distribution of the various 
strains of shigella is of little statistical significance, some of the organ¬ 
isms tend to predominate in certain localities ( 3 ). 

S. dysenteriae is found with relatively high frequency in the Orient, 
but it also occurs in other parts of the world and has been otiltured 
from outbreaks of dysentery in New York, California, Missouri, Mich¬ 
igan, and Kentucky as well as in Scotland, Germany, Egypt, the 
Philippines, India and some of the South Pacific Islands from Raboul 
to the Fijis. S. ambigua was first described in Rumania and has 
since been cultured in Germany, Scotland, the United States, the 
Philippine Islands, India, Uruguay, and Egypt. The S. flexneri has 
an extremely wide range of occurrence. Types I, II, and III are 
frequently encountered in nearly all parts of the world. Types IV 
and V were originally found in India but have been isolated in the 
United States. 

Type VI has three biochemically different strains, all of which are 
quite common. The Newcastle variety, of which the Manch^ter 
strain is thought to be a cultural variant, has been responsible for 
numerous outbreaks in the United States, whereas the Boyd 88 strain 
has had a relatively high incidence in India and Uruguay. Type? 
Vn, VIII, and S. alkalescens have been reported throughout the 
world. The remaining strains of S. flexneri are less common an<i 
some of these are of questionable pathogenicity. Locations in which 
they have been cultured are reported by Weil ( j ^). S. sonnei, one of 
the most widely disseminated shigellas, is present in all geographic 
regions. Little information is available with regard to S. ceylonensi? 
and madampensis (or dispar group) which are probably largely non- 
pathogenic. 

Ordinarily shigellosis is a disease limited to man, although spon¬ 
taneous infections may occur in monkeys and have on rare occasions 
been observed in dogs, canaries, chickens, and foals. The infection 
enters the body through the ingestion of food contaminated by the 
feces of dysenteric patients or healthy carriers. According to Neter 
( 6 ) 3 percent of convalescent carriers may excrete the organisms 3 
months after onset of the disease. A small percentage of persons 
excrete the organism for a year following symptoms, and there are 
some carriers with no clinical history at all. Carriers of S. flexneri 
are often asymptomatic, whereas those harboring S. dysenteriae (the 
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Shiga bacillus) usually have persistent symptoms. In fact they are 
usually too ill to be ambulatory and seldom go unsuspected. The car¬ 
rier rate in New York city for all dysentery organisms is less than 1 
percent. The carrier rate in New Mexico is 11 percent, and in Puerto 
Rico and Panama it is about 5 percent (ff). The incidence of the 
carrier state varies with the seasons and is greatly increased by warm 
temperatures. Dysentery of the shigella tyj)e has a tendency to creep 
in where harsh climatic conditions and diseases such as malaria have a 
tendency to cause disability. 

Flies are the common vectors of fecal contamination. Manson-Bahr 
has demonstrated that flies may actually harbor the shigella in their 
intestinal tracts. Prevention of the spread of shigellosis is dependent 
upon the adequate treatment of sewage, control of carriers, and elimi¬ 
nation of insect vectors, principally flies. 

SYMPTOMS 

The incubation period of bacillary dysentery varies from 1 to 7 days, 
the average being from 3 to 5 days. The classic onset consists of chills, 
fever, headaches, prostration, nausea, vomiting, and diarrhea. Tenes¬ 
mus is present and the stools rapidly assume a characteristic appear¬ 
ance. The patient is “glued to the bedpan.” Vesical tenesmus may 
also be present and the urine small in amount. The temperature rises 
to from 101® to 104® F., with slight evening elevations and no inter¬ 
mission for the first 5 to 10 days. In uncomplicated cases the dis¬ 
appearance of fever is not followed by any secondary temperature 
rise. The lower part of the abdomen is tender throughout, but ten¬ 
derness and muscle spasm are maximal along the descending colon. 
The rapid loss of fluid and base from the bowel leads to dehydration 
and emaciation (7) (S). 

In temperate climates, and especially in cases in which the Flexner 
organism is present, the symptoms may be mild. There may be varia¬ 
tions in the clinical picture from asymptomatic carrier states to more 
severe types of dysentery. In a characteristic Flexner infection there 


Table 2. —Spniptoms in ptwrd ranen of paradysentery infection* 



Milder 

Severe 


Milder 

Severe 


cases 

cases 


cases 

cases 


(percentage) 

(percentage) 


(percentage) 

(percentage) 

Diarrhea_ 

100 

100 

Irritability__ 

52 

66 

Blood in stools. 

38 

64 

WeakDPs.s 

61 

84 

Abdominal pain. 

69 

82 

Convulsions_ _ 

Fever_ - 

Dehydration. 

1 

63 

9 

11 

85 

33 

Mucus In stools. 

82 

91 

St raining (tenesmus)... 
Anorexia. 

48 

61 

63 

77 

Vomiting. 

33 

61 

Loss of weight.. _ 

35 

71 






•From: Hardy. A. V. and J.: Studies of acute diarrheal diseases; clinical observations. Pub 

Health Rep. 60 : 521-531, 1045. 
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may be a gradual onset of colicky pains, anorexia and nausea, watery 
diarrhea, and mild tenesmus. Fever may be slight or absent, and 
constitutional reaction may be moderate. 

An extensive survey of symptoms in 473 cases of diarrhea caused by 
paradysentery organisms is summarized in table 2. The cases were 
arbitrarily divided into two groups, on the basis of severity. 

The over-all mortality in these cases was 8 percent (17 percent of 
the severe cases) with all of the deaths occurring in children under 2 
years. Fifty percent of the patients recovered at the end of 10 days, 
but a small percentage still had symptoms or carried pathogenic bac¬ 
teria at the end of 4 weeks ( 9 ). 

In almost 80 percent of infections due to S. dysenteriae and S. 
ambigua the symptoms are classic. The onset is sudden and severe, 
with prostration, high fever, and overwhelming signs of toxicity. The 
diarrhea is marked, and the stools may average from 20 to 40 small 
evacuations a day. The exotoxin of S. dysenteriae is responsible for 
the variety of reactions seen in this type of infection. The tempera¬ 
ture may be subnormal, and evidence of peripheral vascular collapse 
may be present. The abdomen may be soft, flaccid and scaphoid, and 
fail to show characteristic tenderness or muscle spasm. Other effects 
of the exotoxin are arthritis, paralytic ileus with paradoxical obstipa¬ 
tion, and a syndrome resulting from toxic degeneration of anterior 
horn cells in the spinal cord resembling anterior poliomyelitis (7). 

Infections with S. sonnei also give rise to a variable clinical picture. 
Most often this organism causes a milder disease with slight or tran¬ 
sient fever. The abdominal symptoms may be preceded by r^piratorr 
catarrh. In children, however, this organism may produce a very 
severe form of the disease, resembling the most severe Flexner 
infections ( 9 ). 

The eventual course in patients with chronic bacillary dysentery 
infections is not clear. Some remain carriers without symptom.^. 
Others continue to have diarrhea with blood, mucus and pus; watery 
diarrhea without gross blood; rectal bleeding without diarrhea; or 
miscellaneous and anomalous digestive symptoms. Felsen and his col¬ 
laborators have advanced the hypothesis that distal ileitis and ulcer¬ 
ative colitis are specific forms of chronic bacillary dysentery. Their 
data is based on the end results of an outbreak of bacillary dysentery, 
on the isolation of the shigella and on agglutination titers ( 10 ). Stitt 
recognizes a form of chronic bacillary dysentery with continuance of 
symptoms and with detectable bowel wall changes. The differentia¬ 
tion of this condition from idiopathic granulomata is difficult as bac- 
teriologic substantiation is often missing. In the absence of positive 
culture, the only criterion would appear to be the antecedent history 
of dysentery. 
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To summarize: Shigella infections may vary from asymptomatic 
carrier states to severe choleriform dysenteries which may result in 
death within a few hours. Between these extremes are the mild and 
severe forms of Flexner infection commonly seen in the temperate 
zone; the more severe form of Shiga infection that occurs epidemically 
in the temperate zones and endemically in the tropics; and the widely 
distributed Sonne infections, characteristically mild, but which in 
children may assume the character of severe Flexner dysentery. 


errooia 

In the first stage of acute bacillary dysentery the stools are fre¬ 
quent and consist of brown fecal material. It is characteristic of this 
type of dysentery that the evacuations are small and not offensive to 
smell, although they may have a musty odor. Later there are numer¬ 
ous watery evacuations, from 6 to 30 a day, which rapidly lose their 
feculent character. Small shreds of viscid mucus are passed. These 
are blood streaked. From this mucus the shigella organisms can 
usually be cultured early in the disease {£). 

Later the mucus may be bathed in blood, but this is not an admix¬ 
ture as the blood can usually be washed off, leaving the mucus itself 
unstained. The mucus becomes glistening and takes on a whitish- 
yellow color. Later the stools become more purulent. The mucus 
becomes more viscid and resembles red currant jelly. In severe cases 
blood clots may be present in a mixture of green bile-stained mucus 
and pus. Large amounts of dark and decomposed blood and necrotic 
membrane passed in the most acute and fulminating cases have been 
compared to “meat washings” ( 11 ). 

As recovery sets in, the stools become less frequent. The blood 
and mucus disappear first, then the pus, which is the last sign of 
exudation. Finally the stools become more feculent, and depending 
upon the severity of the dysentery and the presence or absence of 
residua, they become normal in the second to fourth week. 

The feces of all symptom-producing shigella infections contain a 
characteristic cellular exudate, which is visible on microscopic ex¬ 
amination. After the feculent character of the stools is lost, there 
remain strands of mucus and many polymorphonuclear cells (90 per¬ 
cent). Large macrophages are characteristic of bacillary dysentery. 
These often contain remnants of other cells and may be confused 
with amebas. The polymorphonuclear cells may show evidence of 
degeneration from the toxic action of the shigella organism. Such 
affected cells are called “ghost cells,” and their presence is typi¬ 
cal of shigellosis. Red blood corpuscles and desquamated epithelial 
cells are seen. With the progression of ulceration and extension of 
the process to new areas there is a marked increase in young leuko¬ 
cytes and macrophages. 
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With healing there is a decrease in these elements; the macro¬ 
phages are the first to disappear. Later the relative percentage of 
lymphocytes increases. The final picture consists of a few strands 
of mucus containing leukocyte remnants and epithelial debris. With 
healing the mucus becomes drier and more viscid. Recovery is 
marked by normally formed stools and the absence of all exudation 
{ 11 ). 

8IGM0ID0800PIC EXAMINATION 

Sigmoidoscopic examination is ordinarily not necessary for tlie 
diagnosis of early, acute bacillary dysentery. Wlien performed in 
typical cases, however, the mucosa shows a diffuse hyperemia and 
superficial edema. The walls are bathed in mucus and serosanguine- 
ous material. Later clumps of pus are se-en, and the blood elements 
are clotted. The bowel wall shows increasing edema and appears 
much thickened. Soon pinhead-size red elevations are noted. These 
occur in areas of lymphoid hyperplasia which soon show small yellow 
points at their summits and later break down, leaving small, acute, 
bleeding ulcers. These tiny l^ions are contrasted against a back¬ 
ground of diffusely hyperemic and edematous bowel wall with no 
signs of uninvolved tissue. As the disease progresses, the ulcers 
enlarge and become more prominent. They tend to coalesce but do 
not extensively undermine the mucosa or have overhanging edges 
like those seen in amebic dysentery (7) (5). 

In severe cases, a necrotic, pseudodiphtheritic membrane forms 
which sloughs off and leaves a bleeding ulcerated surface with fresh 
granulations. This process may be so extensive as to leave only small 
islands of inflamed but viable tissue. 

DIAGNC^IS AND DIFFERENTIAL DIAGNOSIS 

Shigellosis must be suspected in any patient with diarrhea and 
abdominal cramps not obviously explained by another illness. The 
likelihood of this disease is increased in the presence of rigors, pros¬ 
tration, fever, tenesmus, and characteristic stools. Further examina¬ 
tion of the stool, if positive for cellular exudate, supports the 
diagnosis. 

Bacillary dysentery infections may exist without typical symp¬ 
toms, so that the principal basis for diagnosis is the culture of the 
organism { 12 ). The fresh plating of Shigella-Salmonella agar with 
mucus or other material obtained by the rectal swab technic pelds 
a much higher percentage of positive cultures than former methods 
{ 13 ). The obtaining of positive cultures is enhanced by an early 
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examination of the exudate with as little fecal admixture as possible 

{ 2 ). 

Colorless colonies on S-S agar are suspected and are transplanted 
to a Russell double sugar slant which serves for further differentia¬ 
tion and as a stock culture. The chemical reactions are then studied 
on special sugar media. Finally typing sera are available for dif¬ 
ferentiating types of shigellas by their antigenic structures (12). 

Agglutination of a known strain of Shigella dysenteriae (Shiga 
bacillus) by a 1:40 or above dilution of the patient’s serum is diag¬ 
nostic of present or previous infection by that organism. Aggluti¬ 
nations of the Flexner strains are of little value, as normal persons 
may have antibodies against the group antigen present in these 
bacilli (2). 

Bacillary dysentery in its clinical aspects may resemble strep¬ 
tococcal, staphylococcal, or salmonella food infection (o). All of 
these have a shorter incubation period and are likely to be associated 
with more vomiting. The characteristic stool exudate is lacking. 
Heavy metal poisoning, diverticulitis, regional enteritis, and neo¬ 
plasms of the colon can assume dysenteric forms. Ulcerative colitis, 
which for lack of better evidence is called idiopathic, has strong re¬ 
semblances. Less common colitides, such as cecal tuberculosis, bal¬ 
antidiasis, schistosomiasis and lymphopathia venereum must also be 
ruled out. 

Amebic dysentery is most easily confused with the bacillary type. 
Although multiple criteria have been quoted for this differential 
diagnosis, in our experience the most valid are those shown in table 3. 

Bacillary dysentery usually assumes a clinical pattern similar to 
one of those described above. The clinical features of amebic dysentery 
may, however, be protean, and in some cases mimic those of any form 
of bacillary dysentery. In acute cases of dysentery, which appear 
clinically to be shigellosis but in which the diagnosis cannot be defi¬ 
nitely established and there is a clinical suspicion of amebic dysentery, 
a therapeutic trial of emetine is indicated. This may avert such com¬ 
plications as perforation of the bowel and hepatitis, which occur in 
amebic infections. 


TREATMENT 

1. Chemotherapy .—Sulfonamides are the most effective drugs used 
at the present time in the treatment of bacillary dysentery. For rou¬ 
tine purposes the readily absorbed sulfonamides (sulfadiazine, sulfa- 
thiazole, sulfapyridine) are preferable to the poorly absorbed ones 
such as sulfasuxidine and sulfaguanidine. The latter do not effectively 
reach dysentery bacilli within the mucosa of the bowel. They have 
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Table 3. —Differential diagnosis 


Bacillary dysentery 


Amebic dysentery 


Onset . 
Spread- 
TyiJe 
Pyrexia 
Signs... 


Tenesmus. 
Chronicity 
Stools. .. 


Microscopic stool 


Acute..... 

Epidemic common.. 

“Lying down dysentery”.... 

Common____ 

Generalized tenderness over abdomen, 
with Incrcasc'd tenderness over 
desctmding colon. 

Usually severe.. 

Not common _____ 

Small, frequent, not offensive. Bright 
red blood and mucus, not mixed with 
feces. 

Numerous pus cells, red cells, ma¬ 
crophages and “ghost cells.” 


Usually iasidious. 

Endemic and isolated. 

“Walking dystmtery.” 

Uncommon or without complications. 
Local tenderness over descending 
colon, with soft abdomen. 

Slight if present. 

Common. 

Copious, offensive stools. Feces inter¬ 
mingled with blood and mucus. 

Numerous red cells but few pus cells. 
Nuclear fragments of pus cells se<m. 
Motile ameba with ingested red ceils. 
Charcot-Leyden crystals are com- 


Sigmoidosoopic. 


Acutely edematous, hyi^eremic and 
rigid, spastic bowel wall. Ulcers 
may not show, due to excessive 
exudate. Ulcers on background of 
diffuse mucosal inflammation. 


mon. 

Usually mucous membrane is lax and 
redundant, with discrete, under¬ 
mined ulcerations. U nless secondary 
infection is present, the intervening 
mucosa may not be involved. 


their place, however, in resistant infections which have failed to 
respond to routine therapy. Infections with S. sonnei are particularly 
likely to fall in this group {16). The drugs of choice in the order 
of effectiveness and the recommended dosages are as follows: 

Sulfadiazine, 1.0 gui. (15 grains) every 6 liours. 

Sulfathiazoie, 1.0 gm. (15 grains) every 6 hours. 

Sulfapyridine, 1.0 gm. (15 grains) every 6 hours. 

Sulfasuxidine, !).0 gm. (75 grains) every 6 hours. 

Sulfaguanidine, 3.6 gm. (63 grains) every 6 hours (/6). 

The sulfonamide is given until the following conditions are met: 

1. All symptoms subside. 

2. At least two stool cultures are negative. 

3. There is no longer any inflammatory exudate in the stool. 

In patients with persistent symptoms, sigmoidoscopic and x-ray 
examinations of the colon should be made. If these studies are negsi- 
tive, there is little probability of subsequent chronic dysentery. 

During admini.stration of a sulfonamide, the urinary output must 
l)e maintained in excess of 1,500 cc. daily and alkaline in reaction. 
Becau.se of the tendency to dehydnition and acidosis in all fulminating 
diarrheas, it is often necessary to employ intravenous infusions to 
supplement fluids and sodium bicarbonate given by mouth. From 
2 to 4 gm. of sodium bicarbonate with each dose of sulfonamide is 
usually sufficient. The amount of fluid is gaged by urinary output. 

2, Sentm therapy .—Specific antiserum against the exotoxin of S. 
dysenteriae is available and should be used in severe cases of infection 
with that organism. It is particularly indicated in cases in which 
the forced administration of parenteral fluids is not adequate to 
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control the toxemia. A preliminary intradermal skin test is per¬ 
formed. In the most fulminating cases, the serum is given intra¬ 
venously, from 40 to 80 cc. being diluted in 500 cc. of physiologic 
saline solution. In less fulminating cases the intramuscailar route 
may be employed, the same dose being given undiluted. In either 
case, the dose is repeated twice daily until signs of toxicity such 
as delirium or apathy have disappeared (8). 

Specific antisera against the Flexner and Sonne strains are not 
available. These organisms have no soluble exotoxin. Antibacterial 
sera, such as those used for diagnostic agglutinations, are ineffective 
tlierapeutically. 

3. Infmion, and trcmsfvsion therapy. —As with other diarrheal dis¬ 
eases, severe cases of shigellosis may be complicated by shock and 
hemoconcentration, protein deficiency with a negative nitrogen bal¬ 
ance, anemia, acidosis, dehydration, and toxemia. Specific measures 
are available for each. The experience gained in the treatment of 
bums during the present war affords a guide to the quantities of 
saline, plasma, whole blood, sodium bicarbonate, and amino acid solu¬ 
tions to be used in overcoming these states {16). 

The oral intake of fluids should be supplemented by intravenous 
administration in amounts sufficient to insure a urinary volume of 
l.-'iOO cc. daily. Adequate sodium chloride (10 gm.) is contained in 
1,000 cc. or more of physiologic saline solution (9 gm. NaCl per liter). 
To this dextrose may or may not be added. If large amounts of fluid 
are needed, that in excess of 2,000 cc. should consist of dextrose dis¬ 
solved in distilled water. With severe acidosis, supplementary 
sodium bicarbonate or sodium lactate is useful. Severe dysentery 
usually requires from 2,000 to 4,000 cc. of supplementary parenteral 
fluid. 

For patients- with vasomotor collapse or shock, especially when 
associated with hemoconcentration, plasma should be given. Any of 
the following formulas, utilized in the treatment of shocTc due to 
bums, are applicable to dysentery {16)-. 

(а) Give 150 cc. of plasma for each milligram by which the specific 
gravity of the whole blood exceeds 1.060. 

(б) Give 100 cc. of plasma for each point by which the hematocrit 
reading exceeds the normal of 45. 

[c) Give 50 cc. of plasma for each percent by which the hemoglobin 
exceeds 100. 

(<?) Give 300 cc. of plasma for each gram of hemoglobin in excess 
of 15. 

(e) Give 100 cc. of pla.sma for each 100,000 erythrocytes in excess 
of 5.000,000. 

682.W4'’ 4«-5 
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In most cases of severe dysentery, from 500 to 1,000 cc, of plasma 
is adequate. This should not be given in large amounts until dehydra¬ 
tion is relieved. Although plasma can be used as a source of protein 
for patients with a negative nitrogen balance, it is inefficient for this 
purpose, as 1,000 cc. contains only 60 gm. 

Whole blood is helpful in combating anemia which, due to blood 
loss in the stools, is a prominent feature of bacillary dysentery. If 
possible sufficient blood should be given to maintain the red blood 
cell count at 4 million or over. Usually this requires 500 cc. at 3- or 
4-day intervals (7). 

In most patients with bacillary dysentery who are receiving 10 gni. 
or more of sodium chloride daily, acidosis is adequately overcome by 
the selective excretion of chloride ions by the kidneys. Oral sodium 
bicarbonate, given in conjunction with sulfonamides, is necessary to 
neutralize or alkalinize the urine. In rare cases of cholerifonn dys¬ 
entery, however, acidosis may be so severe as to demand intravenous 
alkalinization. The following indexes {16) are helpful: 

For each volume percent that the carbon dioxide combining power 
of the plasma is less than 55 in a 60-kilogram patient, give one of the 
following: (a) Forty cubic centimeters of 4-percent sodium bicarbon¬ 
ate solution intravenously; (b) 125 cubic centimeters of 1.3-percent 
(M/6) sodium bicarbonate solution orally or intravenously; or (c) 
125 cubic centimeters of 1.75-percent (M/6) sodium lactate solution 
orally or intravenously. 

4. Diet and vitanuns .—In the acute stage of dysentery the diet 
should consist of albumen water or barley water sweetened with lac¬ 
tose. Whole milk is interdicted. These liquids should be given warm 
and in small amounts. When a more ample diet is tolerated, it should 
be bland with low residue, high protein, and adequate vitamins. Meat 
juice and scraped or chopped beef are natural sources of protein. 
Amino acid preparations are unpalatable, but 100 to 200 gm. a day can 
be taken by some patients in grape juice or tomato juice. The daily 


intake of vitamins should include the following: 

Vitamin A___lO.OtX) units. 

Vitamin B: 

Thiamine- 5 mg. 

Riboflavin_ _ _ 5 mg. 

Niacinamide__ _ _ _ 5 mg. 

Vitamin C____100 mg. 

Vitamin D-- 2,000 units. 

Vitamin K (synthetic)_1 mg. 


The thiamine and synthetic vitamin K are best given parenterally. 
All the water-soluble vitamins can be given in this manner. Large 
(loses of crude liver extract (2 units per cc.) are also helpful. 
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5. Symptomatic treatment .—Abdominal discomfort and restless¬ 
ness should be relieved by antispasmodic drugs and sedatives rather 
than by opiates which have a direct effect on the intestinal musculature. 


The following prescriptions are useful (7): 

Om. or cc. 

Tincture of belladonna- 8 

Sodium bromide_ 10 

Elixir phenobarbltal q. s. ad-60 

Directions: 1 teaspoonful every 4 hours. 

When tenesmus is severe: 

Om. or cc. 

Solution of epinephrine hj’clroclilorlde 1:100_ 3 

Benzocaine_ 3 

Cocoa butter q. s. ad-20 

Make 10 suppositories. 

Directions: 1 every 4 hours as needed. 


Heat applied to the abdomen in the form of stupes and hot moist 
packs is useful in controlling colic and abdominal discomfort. Radi¬ 
ant heat directed over wet packs prolongs and intensifies their effect. 

If these measures fail to relieve the patient, morphine may be re¬ 
quired. The routine administration of paregoric or deodorized tinc¬ 
ture of opium is not recommended, but in cases of dysentery with 
severe tenesmus, the use of morphine sulfate, i/i grain or less hypo¬ 
dermically every 4 hours, will often forestall collapse due to exhaus¬ 
tion. Codeine, in larger doses, is also effective. 

6. Sodiv/m, or magnesium sulfate .—The use of a saline cathartic in 
the initial treatment of mild cases of dysentery is traditional. It 
should be limited to patients without dehydration or excessive diar¬ 
rhea and should be used early if at all. Sodium sulfate, the prepara¬ 
tion of choice, is given in doses of 4 gm. (60 grains) each morning. 
It is contraindicated for children and pregnant women. 

7. General measures .—^During the acute phase of dysentery the pa¬ 
tient should be at complete rest and be spared the effort of using the 
bedpan. Instead he should wear a diaper of absorbent cellulose. 
Nursing care should be directed at maintaining nutrition and fluid 
intake, conserving strength, preventing decubitus ulcers and hypo¬ 
static pneumonia, insuring warmth with adequate covering, recog¬ 
nizing obvious coriiplications, and enforcing sanitary precautions. 
Nurses and other attendants should wear rubber gloves. Patients 
should be screened from flies. Linen and gear should be soaked in 
5-percent cresol or 10-percent formalin (4-percent aqueous solution 
of formaldehyde) or sterilized in an autoclave. In general, the same 
sanitary measures as are used in typhoid fever should obtain. 

8. Prophylaxis .—The most effective measures in the prevention of 
the spread of bacillary dysentery are fly control, carrier control, and 
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sewage sanitation. These measures alone are adequate provided that 
they can be fully carried out. Bacterial vaccines are ineffective. 
Small doses of sulfonamide drugs can be utilized in the control of local 
outbreaks. Two grams of sulfadiazine daily are suggested. Bacterio¬ 
phage may prove useful. There is definite evidence from experiments 
on mice and chick embryos that specific strains of bacteriophage are 
effective against shigella organisms {17). 
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EPIDEMIOLOGIC STUDY OF EPIDEMIC HEPATITIS ^ 


RALPH W. GETTY 
Lieutenant Commander (MC) U.S.N.R. 

On 15 June 1944 the Marine division to which this epidemiology 
unit was attached entered combat in the Marianas, on Saipan, and later 
on Tinian Island. All units of the division were removed from these 
islands between 2 August and 12 August (a 49- to 59-day period since 
entering combat). During this period bacillary dysentery and dengue 
were the two major medical problems. The first case of hepatitis did 
not appear until the first week in August. On 18 August the first 
elements of the division arrived at the base camp from which the 
division had departed some 3 months previously. From 18 August 
through 8 November, 241 men were hospitalized with the diagnosis of 
epidemic hepatitis. 

Initially, all men admitted with this diagnosis were members of the 
forward echelon; that is, they had participated in the occupation of 
Saipan, or Tinian, or both. Later it was determined that not more 
than five of the total admissions were for members of the rear echelon; 
that is, those who had been present at the rear base camp at least 
since March. The disease was entirely new to the division: it had not 
occurred at the base camp (which was the same) following the Mar¬ 
shall Islands campaign in early February. Thus it appeared that 
some unknown factor which initiated the disease must have been pres¬ 
ent on either Saipan, or Tinian, or both. On 2 October, the first case 
was diagnosed from the rear echelon, and later four more occurred. 
Therefore it appeared that there had been comparatively heavy expo¬ 
sure in the forward echelon and comparatively light exposure in the 
rear echelon. Since it was a new disease to this division and to its 
base camp, it seemed reasonable to assume that men in the forward 
group had in some manner transmitted the disease to men in the rear 
group. 

Inasmuch as this epidemiology unit had been in the forward echelon 
and thus had had an opportunity to acquaint itself thoroughly with 
conditions on Saipan, the occurrence of this disease presented an 
excellent opportunity for study with the hope of deriving some further 

* From Epidemioloi?y Unit No. 40. Enllstpcl personnel of the unit iiieludefl ; Thief Phar¬ 
macist’s Mates Prank Clifton and Raymond Harinjra. U. S. N. R. ; and Pharniaelwt’s Mates* 
first class, J. Max Rukes and Stanley Rosch, U. S, N. R. 

541 


Digitized b'> 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 



542 


NAVAL MEDICAL BULLETIN 


I VOL. 4e, no. 4 


information concerning the incubation period and the means of trans¬ 
mission. Accordingly a questionnaire was devised, with questions 
selected which might give a clue to the source, the incubation period, 
and the transmission of the disease. Members of this unit personally 
interviewed 150 of the patients prior to their discharge from the hos¬ 
pital. Some patients were unable to recall all the information re¬ 
quested and some of the records were incomplete. This accoimts for 
the discrepancies noted in some of the totals. It is felt that 150 is a 
fair sample of the 241 admissions. 

DATA FROM QUESTIONNAIRE 

The following information was summarized from the complete<l 
questionnaires and from the daily sick list reports. 

1. Table 1 shows the distribution of cases according to organizations 
within the division for the 150 cases under study and for the total 
number of cases admitted. 

Tabij: 1. —Distribution of hepatitis in the division, 28 July to 8 Vor. 194i 


On^anization* 


Org:anization A. 
Organization B. 
Organization Cf. 
Organization D.. 
Organization E. 
Organization F . 
Organization Q.. 


Total. 


•The organizations afTt^’ted encompassed the entire division. 

t44. or 29.3 percent in the sample were from Organization C, and H4, or 34.9 p<T«*nt of the tctal hospital 
admi^ions were from this same organization. 


2. Date joined the division: 


Before 1 February 1D14_133 

After 1 February 1944- 15 

Total_148 


This indicates that all but 15 were members of the division during the 
Marshall Islands’ campaign, February 1944. 

3. All of the sample group were on Saipan Island. One hundred 
thirty-nine landed on or before 17 June, and 10 others landed on or 
before 24 June. 

4. Date landed on Tinian: 


24 July (D-day for Tinian I_ 113 

25 July_ 9 

26 July _ 8 

27 July ^ 2 

28 .Inly _ . . _ _ _ 2 


Hospital td- 
misskHts 
(total) 
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29 July_ 2 

30 July to 10 August- 6 

Total- 142 


Eight were not on Tinian. 

5. The entire division was removed from these islands between 2 
and 12 August. 

6. Xo relationship could be established between the ship on which 
they reached Saipan and the cases reported. 

7. The information obtained from the questions on typhoid and 
tetanus inoculations was of no value in this study. 

8. Fifteen patients had wounds, and three of these patients re¬ 
quired evacuation. They were evacuated on D plus 1, 3, and 9 days. 
All received plasma prior to evacuation. 

9. The following incidence of illness was admitted for the 90-day 
period preceding hospitalization: 


Diarrhea_ 70 

Dengue fever_ 34 

Cold_ 20 

Sore throat- 6 

Undetermined fever- 15 


Total__ 145 

10. The distribution of patients according to ship, taken enroute to 
the base camp is as follows: 

Ship No. 1*_ 34 

Ship No. 2- 27 

Ship No. 3_ 16 

Ship No. 4_ 15 

Ship No. 5*_ 15 

Ship No. 6_ 13 

Ship No. 7__ - _ 13 

Ship No. 8_ 9 

Ship No. 9_ 2 

Ship No. 10_ 1 

Ship No. 11_ 1 

Ship No. 12_ 1 


Total_ 147 


* Ships used to transport Organization C. 


11. Fifty-eight patients claimed contact and 86 did not. “Contact” 
is here interpreted to mean that a friend in the same squad or group 
developed the disease before the patient in question. The distribution 
of the 58 with a history of contact is as follows: 

Organization A_ _ __ _ 11 

Organization 15_ __ 3 
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Organization C_ _ _ 20 

Organization D_ 7 

Organizjition E_ 7 

Organization F_ 7 

Organization G _ 3 


Total_ 58 


12. All hospital admissions were for at least 1 month. 

13. Table 2 shows the distribution, by weeks, when symptoms were 
first noticed and when admissions occurred in the sample f^roup. Total 
hospital admissions are also indicated. 


Table 2. —Dates sywptoms first noticed and hospital admissions for hepatitis in 
the division, hy weeks, 2S July to S \or. 19 ^ 


DaU?s (1944) 

Sample 

Total 

hospital 

admissions 

Symptoms 

noticeii 

Admitted to 

1 hospital 

23 Julv to 29 July... 

4 

1 


30 July to 6 A UK. 

1 

0 


6 Auk. to 12 -\uK -- . 

13 

3 


13 Auk. to 19 Auk .-. 

26 

13 


20 Aug. to 26 Auk . 

41 

26 

•r 

27 Auk. to 2 Sept . 

35 

57 

60 

3 Sept, to 9 Sept . 

17 

29 

41 

10 Sept, to 16 Sept .. 

6 

16 


17 Sept, to 2:1 Sept . 

1 

2 

31 

21 Sept, to 30 Sept... 

1 

0 

34 

1 Oct. to 7 Oct. . .. 

1 

1 

10 

8 Oct. to 11 Oct -- . 

2 

1 

10 

15 Oct. to 21 Oct .. .. 

0 

1 

5 

22 Oct. to 28 Oct . 

4 

2 

6 

29 Oct. to 4 Nov. 

0 

3 

6 

6 Nov. to 8 Nov. 

0 

0 

t2 

Total. 

t{152 


341 


•3-day ptTiod only, 24-26 Auk. 1944. 

t4-day j)erio<l only. 

ilncludes 5 patients who were not In the Marianas* operation. 

fDiscrepancy in totals because 3 patients could not establish dates of the onset of symptoms. 

14. Signs and symptoms .—In most cases the prodromal period or 
pre-icteric phase was initiated with chills and fever followed by nausea 
and vomiting:, eyeache, backache, headache, and aching or stiff joints. 
These were accomj)anied by a severe anore.xia of a few days’ duration, 
and at the time a patient appeai-ed improved there would occur another 
rise in temperatui’e and the first clinical evidence of jaundice. In 
many, especially when the fii-st patients were admitted, an erroneous 
diagnosis of dengue or catarrhal fever was made at the onset of the 
illness. Most patients showed a period of from 4 to 5 days between 
the appearance of the first symptom and the appearance of clinical 
jaundice. Practically all patients felt much improved after the ap¬ 
pearance of jaundice. In all hut two or three instances the temperature 
did not exceed 103° F. One of the patients became acutely ill and 
had a high temperature followed by convulsions. There were no 
deaths, and aside from the three mentioned, none of the patients ap- 
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peared acutely ill at any time. All patients were hospitalized and 
routine upper respiratory precautions were observed for the first 
week. They were then transferred to a hospital annex for a period 
of from 3 to 4 more weeks. 

The incidence and order of occurrence of symptoms is shown in table 
3. When several were reported as occurring simultaneously, all were 
given the same number. 


Table 3. —Hepatitis symptoms in 152 cases 


Symptoms 

Reported 

Not re- 
porttnl 

Percent 


Order of occurrenee 


reported 

1 

2 

3 

i 

4 

1 

5 

6 

Chills and fever. 

121 

31 

79.6 

51 

34 

29 

! 6 

1 


Nausea. 

113 

39 

74. 3 

48 

34 

23 

8 



Vomiting. 

113 

39 

74.3 

27 

41 

20 

18 

6 

i 

Eyeache. 

105 

47 

69. 1 

24 

41 

26 

12 

1 

1 

Backache. 

99 

53 

65. 1 

28 

36 

20 

11 

4 


Headache. 

93 

59 

61. 2 

34 

31 

1 21 

7 



Anorexia. 

58 

94 

38. 2 

27 

22 

8 

1 



Aching and/or stiff joints . 

40 

112 

26. 3 

14 

16 

7 

3 



Hash.-.. 

31 

121 

20.4 

6 

11 

4 

6 

2 

2 

Abdominal pain . 

18 

134 

11.8 

4 

12 

2 




Diarrhea.... .. 

8 

H4 

5. 3 

5 

2 


1 

1-- 


Constipation .. 

6 

146 

3.9 

2 

2 

2 




Sore throat... 

1 

151 

0. 7 



1 




Convulsions _ 

1 

151 

0. 7 







Jaundice... 

152 

0 

100.0 

3 

'"e'l 

i 3i' 


46 

12 


Physical examinations, as recorded in the hospital charts revealed 
very little. Aside from the icteric tint to the skin and scleras which 
was present in all, many had tenderness in the epigastrium, and in 
some the liver edge was palpable at or just below the costal margin. 
The exact incidence of liver enlargement was not determined. 

15. Laboratory -findings .—^No extensive laboratory studies were per¬ 
formed on these patients. The following laboratory results were re¬ 
corded in the charts of the 150 cases in this sample group: 



Number of 


Number of 

Leukocyte count 

patients 

Lymphocytes 

patients 

9,000 to 9,990 _ 

- 5 

20 to 35 _ -- 

_ 49 

8,000 to 8,990— 

4 

36 to 45 . 

- 57 

7,000 to 7,990 - _ 

_ — 16 

46 and over_ 

_ 36 

6,000 to 6,990 _ . 

- _ 37 



5,000 to 5.tt90 

. - 49 

Total... 

. - _ 142 

4,000 to 4,990. 

27 



3,000 to 3,990 

6 



Total - . 

. 144 




Urobilinogen determinations were made on all patients in this 
group and all were positive in dilutions ranging from 1:20 to 1:100. 

With the exception of three, none of the patients appeared sick 
enough to warrant suspecting Weil’s disease and therefore routine 
darkfield examinations were not performed. Darkfield examina¬ 
tions made on blood from three of these patients showed no leptospira. 
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No patients showed evidence of anemia from the erythrocyte counts 
and hemoglobin determinations. 

Icteric index: 



'Sumher of 


Tlum hcr of 

Indem 

patents 

Indem 

patients 

10 to 14_ 

... _ 0 

65 to 69_ 

_ 7 

15 to 19_ _ 

_ 7 

70 to 74— 

_ 4 

20 to 24 _ 

. 11 

75 to 79_ 

_ 1 

25 to 29 _ 

_ 6 

80 to 84 . -- 

_ 6 

30 to 84 

_ 13 

85 to 89_ 

2 

35 to 39_- 

_ 8 

90 to 94 _ 

_ 1 

40 to 44_ _ 

_ __ 16 

95 to 99 — 

_ 1 

45 to 49 — 

_ 13 

120 to 124_ 

_ 1 

50 to 54 

_ 17 



55 to 59 

- _ 13 

Total— 

_145 

60 to 04 

_ 18 



Mean icteric index _ 



_ 48 .6 

Standard deviation. 



_19.1 


When more than one deteriniiiation appeared on a patient's chart, the highest 
figure was recorded. Five other patients were Jaundiced, but an ii-teric index was 
not determined. 


COMMENT 

Kecent years have seen many articles in the medical journals describ¬ 
ing an illness variously called epidemic hepatitis, infectious hepa¬ 
titis, acute infectious hepatitis, and acute infective jaundice. Acconl- 
ing to Navy nomenclature, any epidemic type of jaundice other than 
Weil’s disease is called acute infectious jaundice. Actually it appears 
these terms apply to the same disease and possibly are identical to 
what has been called “acute catarrhal jaundice.” The more correct 
term seems to be epidemic hepatitis, as it is an infectious disease that 
may occur in epidemics, and the pathologic change (/) is a paren¬ 
chymatous inflammation of the liver. Since the pathologic change is a 
hepatocellular necrosis, there is no justification for the term “catarrli" 
nor is the term “epidemic jaundice” coiTect, inasmuch as it is likelv 
that some individuals are infected and never develop jaundice. 

The clinical coui’se of the disease described here parallels that 
described by Logan {2), Havens (3), and Cohen (4). Havens re¬ 
views 200 clinical cases at an American military hospital in the Middle 
East. He states that in the pre-icteric phase, malaria and sandfly 
fever were the two diseases most frequently considered in the differen¬ 
tial diagnosis. In the series pre.sented here, dengue and mild upper 
respiratory infections were most frequently encountered. In Cohen’s 
series of 360 cases from the Pacific area, dengue was also considered 
in the early differential diagnosis. Thus it would appear that local 
virus diseases must be considered in the pre-icteric differential 
diagnosis. 

All investigators seem fairly well agreed that it is a virus disease. 
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Certainly the relatively long incubation period, the clinical course, 
and the laboratory evidence, both positive and negative, point to a 
virus infection. Seide and Luz (S) claim to have cultivated from 
duodenal fluid of patients with epidemic hepatitis a specific agent 
whose behavior made it a filtrable virus. So far as is known this 
has not been confirmed by others, although several French investiga¬ 
tors have concluded it is caused by a virus which is present during 
the pre-icteric phase in the saliva, the upper respiratory passages, and 
the blood. 

Incubation period. — A. wide variation of estimated incubation 
periods is given in the literature. Experimental transmissions effected 
by Findlay and Mailin (6) through intranasal instillation gave incu¬ 
bation periods up to 120 days in the yellow-fever vaccine cases. Havens 
et al. (7) were able to transmit the disease by three routes: Three 
patients were infected by intracutaneous injection after an incubation 
period of from 56 to 70 days; three more were infected by intranasal 
instiUation of sera suspected of containing the icterogenic agent after 
an incubation period of 30 days for two, and 84 days for the third; 
and two were successfully infected by ingestion of urine and stool 
extracts from patients in various stages of epidemic hepatitis after 
incubation periods of 20 and 22 days. Thus it appears, experimentally, 
that the incubation period may vary with the portal of entry. 

The most probable time of infection for this epidemic was the period 
spent in the Marianas Islands, Saipan, and Tinian. The initial land¬ 
ings on Saipan were made on 15 June and the last of the division left 
the islands on 12 August 1944. This gives a maximum possible 
exposure period of 8 w’eeks. 

Admissions began shortly before leaving the islands, and continued 
on board ship and on return to the base camp. It has been determined 
that a great majority of the patients were ill for a number of days 
prior to admission. They had fancied themselves to have, or had 
been told they had, catarrhal fever or dengue. 

If a tabulation is made of the dates on which symptoms were first 
noted by the sample group (table 2), it is seen to be a nearly symmetric 
distribution with a range of 8 weeks, from 23 July through 16 Septem¬ 
ber, and has a clear trend toward central grouping. The mean date 
is 27 August, 45 days after the midpoint (14 July) of the “exposure 
period” spent in the islands, and the standard deviation is 9 days. 
Statistically, in any normal distribution, two-thirds of the cases would 
be expected to appear within one standard deviation, which in this 
instance is between 18 August and 5 September. Actually 60 per¬ 
cent of the sample in this 8-week period occurred within one standard 
deviation (36 to 54 days). Graph 1 illustrates this chronologically. 

It might be expected that with the introduction of a number of 
infected personnel among a new and susceptible group, new cases 
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45 Day5 

Standard OcviATtoN 3 Data 

Gbaph 1.— The exposure period In the Marianas Islands in relation to the incuba¬ 
tion period of epidemic hep^atitis and the dates symptoms were first noted by the 
sample group of 150 patients. Source: Table 2 and discussion on incubation 
period. 


would appear. Such a condition occurred when the division was re¬ 
moved from the islands of Saipan and Tinian and transported by ship 
to the base camp, a trip that required approximately 2 weeks. In the 
case of Organization C (34.9 percent of the total admissions were 
from this organization) 2 ships were used for transportation to the 
base camp. There were 25 patients from this organization, not in¬ 
cluded in the sample group, who were hospitalized between 19 Sep¬ 
tember and 16 October. Assuming their exposure occurred on board 
ship, a mean incubation period of 45 days with a standard deviation 
of 9 appears reasonable. 

As nearly as could be determined, there were 5 admissions from per¬ 
sonnel of the rear echelon. One had his first symptoms on 24 Septem¬ 
ber, one on 23 October, one on 24, one on 25, and one on 27 October. 
Assuming the forward echelon provided the source of infection for 
members of the rear echelon, then the period of exposure must have 
begun on 25 August when the bulk of the forward group returned. 
Forty-five days after 25 August is 9 October. Applying the results 
of the sample studied, no more than 1 case out of 6 would be expected 
to occur before 2 October and no more than 1 out of 30 before 25 
September. That 1 case did occur on 24 September does not disprove 
this hypothesis. 
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As the period of exposure could not be determined accurately for 
this susceptible rear echelon group, it was expected that cases might 
continue to occur. However, living conditions in a tent camp meant 
that contact was not as close as that on board ship or in barracks and 
therefore the number of new cases was expected to decrease rapidly, 
and this did occur. 

Graph 2, based on the data in table 2, shows the date symptoms were 
first noted and the date of the first admission for the 150 cases studied 
in the sample. The total hospital admissions are also indicated. 

TRANSMISSION 

1. Respiratory .—Experimental transmissions of epidemic hepatitis 
by methods involving intranasal instillation suggest that natural in- 



Gbaph 7 .—Dates by weeks of symptoms noted and of admissions, 23 July to 

8 November 1944. 
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fection might occur by this route. In a very complete study of hepa¬ 
titis transmitted by the injection of homologous blood products to 
human volunteers, Neefe and his associates (<^) mention two possible 
contact cases in hospital employees. In their discussion it is stated 
that, “The two cases reported by Propert and the two possible cases 
cited herein apparently represent the only recorded instances in which 
contact infection may have occurred under natural circumstances.” 

The respiratory route seems to offer the most satisfactory explana¬ 
tion for transmission in this epidemic. The best evidence in favor 
of this is presented in the discussion on the incubation period and the 
evidence to follow against an enteric portal of entry. It would be 
difficult to explain how the 25 men in Organization C, who were ap¬ 
parently infected on board ship enroute to the base camp, could have 
been infected in any other manner. If, for example, the enteric route 
were responsible, it would infer that the food or water had in some 
manner been contaminated, in which case, since the food and water 
were standard, more than 25 men would probably have been infected 
during the exposure period on board ship. 

It is further noted that of the total admissions, 84 or 34.9 percent 
were from Organization C. Also 58^patients in the sample of 150 
gave a history of contact, and 20 (34.5 percent) of these were in this 
organization. Again it would be difficult to explain these infections 
on an enteric basis. An enteric portal of entry would imply that the 
water or food was responsible and these two items were in the main 
identical for the entire division. However droplet infection through 
the upper respiratory tract could account for the transmission. 

The question arises as to why Organization C did have the greatest 
number of cases. There ’does not appear to be any clear answer to 
this, but it is known that this organization spent more time in and 
near one of the Japanese native villages on Saipan. It is possible 
that the virus was more prevalent in that vicinity, either from the 
former residents or their domestic animals. The decaying carcasses 
of cattle and hogs were more noticeable and caused more complaints 
in this area than elsewhere. 

The statement occasionally appears that patients should be isolated 
during the pre-icteric phase of the disease. Since a great number of 
these cases were not diagnosed until the appearance of clinical jaun¬ 
dice, ti*ansmission to other susceptibles was possible prior to admi^ion. 
When they were hospitalized, isolation with precautions for upper 
respiratory infections was routine for the first week. It is interesting 
to note that none of the staff or attendents contracted the infection. 

2. Enteric .—It has been reported from the Mediterranean area and 
the South Pacific that certain military units with a high incidence of 
bacillary dysentei’y had, in the next month or two, a number of cases 
of hepatitis. This might suggest that bacillary dysentery caused a 
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greater susceptibility to hepatitis or that the route for infection was 
enteric. It also infers fecal contamination of food and water or both 
with the causative agent. It has been established by Havens and his 
associates and by others, that oral transmission to human volunteers 
is possible by feeding fecal suspensions from clinical cases. 

On Saipan and Tinian the only water authorized for drinking pur¬ 
poses was obtained from previously filled and approved containers 
or from other recognized sources such as ships and shore distillation 
points. These sources were common to the entire division. Food was 
in the form of standard rations and was issued to all personnel. 


Table 4. —Hospital admissions, by organization, for bacillary dysentery, dengue, 

and epidimic hepatitis 


Organization 

Bacillary 

dysentery 

20 June to 

6 Aug. 

Dengue 

26 June to 

6 Aug. 

Epidemic 

hepatitis 

25 Aug. to 

8 Nov. 

Orfanlzatfon A....- - -. 

16 

42 

32 

Organization B...... .. 

48 

41 

24 

Organization C*.-... 

105 

59 

84 

Organization D*.......-.... 

119 

46 

25 

Organization E*.. 

246 

44 

29 

Organization F... . 

50 

84 

17 

Organization O.-... .. - - 

26 

55 

30 

Undetannineclorganization . . . -- 

237 

85 


Total. 

847 

456 

241 


•Infantry regimi^nts. 


During the assault phase, bacillary dysentery was common. Table 
4 compares the admissions, by organization, for bacillary dysentery, 
dengue, and hepatitis. Data from the questionnaire revealed that 70 
of the 150 cases of hepatitis gave a history of diarrhea. However if 
bacillary dysentery were associated with epidemic hepatitis, a greater 
incidence of hepatitis might be expected in Organization E (table 4), 
inasmuch as it had the greatest admissions for dysentery. The figures 
show that E had one of the lowest admissions for hepatitis and the 
lowest for an infantry regiment, whereas. C had less than half the 
amount of dysentery and more than twice the amount of hepatitis. 

In March and April of 1944, this Marine division had an epidemic of 
bacillary dy.sentery and many men were hospitalized for diarrhea 
or dysentery. The shigella organism responsible was the Flexner type 
identical to the one which caused dysentery on Saii)an (9). During 
the epidemic and for more than 4 months following, no member of the 
division was hospitalized with a diagnosis of epidemic hepatitis. 

While on Saipan this unit did 496 stool cultures on hospital admis¬ 
sions for dysentery or diarrhea and found 77 of them positive for the 
same type of shigella organism. So far as is known, none of the 
patients in this sample of 1.50 cases of hepatitis was in the group on 
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whom cultures had been done on Saipan, and it is known that none of 
the 77 positives was in this group. 

Five of the total admissions for hepatitis were from the rear echelon. 
They had not been exposed to dysentery on Saipan or Tinian, nor did 
they have a history of diarrhea or dysentery. Thus it can be definitely 
stated that no relationship existed between this epidemic and shigella- 
type dysentery . 

Two patients from the sample group were wounded and evacuated 
from Saipan on D-fl and +3‘days. While on Saipan they ate only 
K rations and drank only water which had been obtained from a ship 
or from containers originally filled at the base camp. It would be 
difficult to state how these men became infected. 

3. Insect vector .—In view of certain factors, this possibility war¬ 
rants consideration. The two insects common on Saipan and Tinian 
were mosquitoes and flies. If the latter were vectors, transmission 
would be mechanical, involving the contamination of food or water; 
thus it would again be a question of ingestion. If the mosquito were 
responsible, it could be a true biologic vector. 

There did appear to be a close resemblance of hepatitis to dengue. 
Thirty-four of the patients in this series gave a history of dengue. 
When the first cases occurred, there were many instances of misdiag¬ 
nosis, and it was not until icterus appeared that a true diagnosis was 
made. At one time some medical officers thought the icterus might be a 
later manifestation of dengue; however this complication is evidently 
rare and the possibility was not accepted. 

Again referring to Organization C, it is noted (table 4) that it 
had slightly more dengue than did any other similar organization. 
On Saipan the personnel of this organization spent more time in and 
around the native village previously mentioned where the incidence 
of the aedes mosquito was the greatest. If hepatitis was transmitted 
in the same manner, they would also be expected to have the greatest 
amount, and the incidence shows this to be true. This does not, how¬ 
ever, adequately explain why the same regiment had the greatest num¬ 
ber of admissions at the base camp. In oixJer to explain the latter, it 
is necessary to assume that infection either occurred at the base camp, 
since mosquitoes were not present on board ship, or that the incubation 
period as herein determined was incorrect. Transmission at the base 
camp implies that the same variety of mosquito must have been present 
at the camp as was found on Saipan and Tinian. The two mosquitoes 
on Saipan responsible for dengue were Aedes albopictus and A. 
aegypti. This unit never found A. aegypti within the limits of the 
camp, although it had been reported present on the island, and A. 
albopictus was only rarely found. No cases of dengue were known 
to have occurred in the section in which the base camp was located. 
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This low mosquito index, together with the use of bed nets, makes 
the possibility of mosquito transmission seem less likely. 

SUMMARY AND CONCLUSIONS 

1. An epidemiologic study of 150 cases from a total of 241 admis¬ 
sions for epidemic hepatitis was made. 

2. It is believed the mean incubation period for this epidemic was 
45 days, with a standard deviation of 9. Sixty percent of the cases in 
this series occurred between 36 and 54 days. 

3. Transmission via the upper respiratory route seems to oflfer the 
most satisfactory explanation for the spread of this epidemic. 

4. It can be stated definitely that no relationship existed between 
this epidemic and a previous epidemic of bacillary dysentery caused 
by Shigella paradysenteriae, var. Flexner. 
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THE COPPER IONIZATION TREATMENT 
OF FUNGOUS INFECTIONS 


WILLIAM J. LAHEY 
Lieutenant (MC) U.S.N.R. 
and 

JAMES E. BYRNES 
Commander (MC) U.S.N.R. 

Fungous infection of the skin is recognized as a major medical prob¬ 
lem in the military forces, especially among those operating in tropical 
and subtropical areas. Its high incidence, the lack of a uniformly 
effective method of treatment, and the frequent occurrence of sec¬ 
ondary disability from “overtreatment,” combine to rate it highly 
among the causes of lost man-hours. 

This paper is a report of 6 months’ experience in the use of the copper 
ionization bath as described by Knox.* During this period, 154 cases 
from the personnel of a Naval construction battalion at an advanced 
base in the Pacific were treated. 


SELECTION AND MANAGEMENT OF CASES 


In this series only those patients with moderate to severe involve¬ 
ment of the feet and/or hands were treated. The types of infection 
handled were two; i. e., the common interdigital, with and without 
extension, and the dyshydrotic or thick-walled blister types. Cases 
with secondary infection are not included. All but two cases were 
managed as outpatients. 

A card was kept on each individual from the inception of treatment 
until disposition. This record contained statements as to tyi>e and 
extent of infection, duration, history of previous episodes, and types 
and duration of treatment already undergone. Notes were made as 
to objective and subjective changes throughout the course of therapy. 

No other forms of treatment were used in this series. The hospital 
corpsmen gave repeated instruction in foot care and hygiene while 
the individual treatment was in progress, stressing the sunning and 
drying of shoes, frequent changing of socks, and meticulous drying 
of the feet after washing. 


' Knox, S. C. : Improvised method of management of fungus infections of the feet 
U. S. Nav. M. Hull. 41 : 1746 47, Novembor 1943. 
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Treatments were given on alternate days, beginning with a test 
period of 2 minutes to detect the presence of copper sensitivity. Sub¬ 
sequent treatments covered 6 minutes. The affected parts were care¬ 
fully dried afterward and dry sterile dressings applied to raw, weep¬ 
ing lesions. None of the numerous “prophylactic” foot powders were 
employed between baths. 

Facilities were not available for cultural studies. Diagnoses were 
made by the usual clinical criteria. 

TECHNICAL CONSIDERATIONS 

The baths were constructed and operated after the plan presented 
by Knox, with several minor additions. Sheet copper was used 
instead of copper coils, and latticed wooden shells were inserted as 
insulation between the copper and the skin of the feet. Rheostats 
and milliammeters obtained from salvage were attached, and 2 indif¬ 
ferent electrodes were used to enable treatment of both feet simul¬ 
taneously. Three baths were employed to facilitate further the han¬ 
dling of the group. The four li/^-volt dry cells were replaced after 
120 treatments. The 0.2-percent copper sulfate solution was changed 
weekly. 

It was found early that removal of the blister tops hastened response 
to treatment in the dyshydrotic type of infection. 

SIDE REACTIONS 

No reactions ascribable to copper sensitivity were encountered. 
Several patients initially developed transient follicular rashes at the 
points of application of the indifferent electrodes, but these in no case 
persisted or recurred. 

Almost universally the patients described an itching, burning or 
stinging sensation during the treatment. A considerable number 
complained of increased itching in the interim between the first and 
second sessions. This disappeared after the third treatment. 

RESULTS 

The over-all results are summarized in table 1. 

Cases were classified as completely healed when all lesions had dis¬ 
appeared and the skin had regained a wholly normal appeawince. 
Those cases in which all the acute features such as blisters, redness, 
weeping, and itching had vanished, but in which the skin showed 
persistent scaling or fissuring were considered significantly improved. 
Cases which were not, helped after six treatments were classified as 
failures. These uniformly were subacute cases with a history of many 
spontaneous exacerbations and remissions but no other distinguishing 
features. 
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The dyshydrotic type proved considerably more resistant to treat¬ 
ment, a situation universally experienced with other forms of therapy. 

The fact that 23 percent of the cases showed persistent skin changes 
after disappearance of acute signs, points out a limitation of the 
method. In cases treated subsequent to this series, the judicious use 
of keratolytic agents at this stage has completed the healing process. 

Chronic cases generally responded well. Dramatic results were 
obtained in two instances of extensive involvement of the feet which 
had existed for over a year and had failed to improve under various 
regimens. It is perhaps significant that many of these patients felt 
constrained to express their appreciation of the results. 


TAB 1 .E \.~Results of treatment 


Rosult 

InterdigitEkl 

type 

Dyshydrotic 

type 

Total 

Percentage 
of total 

Completebealing____ 

66 (78%^ 

12 (14.5%) 
7 (8%) 

33 (48%) 
24 (35%) 
12 (17%) 

99 

65 

23 

Significant improvement.. ... 

36 

Failure. ..... . 

19 

12 



Tabt.k 2 .—Ninnher of treatments required 





Average time 

T>T3e 

Range 

Average 

under treat¬ 
ment (days) 

Interdigital__ ___ 

2-10 

6 

13 

Dyshydrotic..... 

4-12 

8 

17 


Epidermophytids were seen in six cases of the dyshydrotic type. 
They carried no untoward prognostic significance and regressed in all 
instances coincidentally with improvement in the original lesions. 

The number of treatments required is indicated in table 2. 

Fifty-two men were available for examination on an average of 2 
months after completion of treatment. Three showed activity. 
These were members of the group classified above as significantly im¬ 
proved, and all three responded satisfactorily to a second course, aver¬ 
aging four treatments. 

CONCLUSIONS 

1. Our experience indicates that the copper ionization bath is a 
safe and valuable method of treatment of fungous infection of the 
types described. 

2. An appreciable number of cases shows persistent scaling or fissur- 
ing of the skin despite disappearance of all acute signs. These re¬ 
quire the supplementary use of keratolytic agents to complete the 
healing process. 

3. The method jinssesses certain advantages over the usual forms of 
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therapy. Chronic cases are generally benefited. The vexing problem 
of ‘‘overtreatment” is by-passed. The procedure is simple and uni¬ 
form in its application. The apparatus necessary is easily constructed 
from scrap material and requires little servicing. The over-all cost of 
treatment is minimal. 

These factors are of particular significance in military medicine. 


4 ^ 


LOCAL APPUCATION OF PENICILLIN 
IN POST-EXTRACTION INFECTION 


A white male patient, 25 years of age, presented himself at this 
dispensary, with a horizontally impacted lower right third molar. 
He gave a negative history as to any infection. Intra-oral x-ray 
studies were made, and surgical removal of the Impacted tooth wag 
considered advisable. This was accomplished on 22 February 1945, 
using procaine hydrochloride with epinephrine (2-percent solution) 
as a local anesthetic. The tooth was removed in toto, the alveolar 
process was smoothed with bone flies, the socket cleansed of debris, 
and the entire exposed area frosted with powdered sulfathiazole 
(U. S. P. 12). The incision was then closed with two sutures. The 
jmtient was taken to the sickbay and ice packs were applied exter¬ 
nally to the area for 20 minutes at 20-minute Intervals. 

Forty-eight hours later the patient was returned to the dispensary. 
There was only slight edema and no complaint of pain. The sutures 
were removed and the socket was mechanically cleansed with a warm 
solution of mouthwash by means of a sterile chip blower. The socket 
was dressed with butyn metaphen, and a sterile gauze strip placed 
over it. 

The patient was returned to duty, and the above-described treat¬ 
ment was repeated every 3 days. Recovery seemed uneventful until 
6 March 1945, the twelfth postoperative day, when the patient had 
edema and pain. The dressing was removed, and several cubic centi¬ 
meters of pus were evacuated. Intra-oral and extra-oral roentgeno¬ 
graphs showed the socket to be clean and free of loose pieces of bone. 
The patient’s temperature was 99.8® P. 

At this time the topical application of penicillin was decided upon. 
The socket was cleansed mechanically with warm normal saline solu¬ 
tion, then washed with a solution of penicillin, 250 units per cubic 
centimeter, by means of a sterile chip blower, and again dressed 
with butyn metaphen. The patient was dismissed and returned 4 
hours later. Again the socket was cleansed as before, and penicillin 
was again applied locally. 

The next momWig the fever, pain, and edema had disappeared. 
There was no evidence of pus, and none could be expelled upon 
application of pressure. 

The socket was dressed every third day with a surgical paste dress¬ 
ing, and the patient was dismissed on 14 April, further healing having 
been uneventful.— Watkins, Richard S., Lieutenant (DC) U. S. N. R. 
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REPORT OF TEN CASES WITH RECOVERY 

FREDERIC P. SHID1J:R 
Lieutenant (MC) U.S.N.R. 

This is the . report of the laparotomies performed upon patients 
received directly from the battlefields at Iwo Jima, Bonin Islands, 
from 24 to 26 February 1945. The ship stood off the island receiving 
casualties for 48 houi-s. All the patients with abdominal wounds were 
operated upon during a consecutive 50-hour period. An eleventh 
laparotomy was performed upon a patient with an abdominal woimd, 
but he did not survive. Seven patients with multiple intestinal per¬ 
forations received surgical treatment without fatality. The 10 post¬ 
laparotomy patients put ashore on the third and fourth postoperative 
days were making satisfactory progress when seen on the seventh 
and eighth postoperative days. 

The ship evacuated 614 patients from Iwo Jima. The 11 abdom¬ 
inal explorations reported were part of a total of 40 miscellaneous 
operations perfonned in the same 50-hour period. The x-ray unit 
was a portable one with which it was almost impossible to obtain a 
satisfactory lateral chest or lateral abdominal exposure on anyone 
except a thin or small-statured j)erson. The decision to perform lapa¬ 
rotomy on abdominal wounds was made chiefly from the phj'sical 
findings. 

One laparotomy was performed under a spinal (procaine) anes¬ 
thetic, and in the remaining 10, ether by the drop methoil was used. 
Small bowel perforations less than 1 cm. in extent were simply in¬ 
verted with mattress sutures of fine silk. Larger perforations were 
closed with a running mucosal suture of No. 00 chromic catgut 
mounted on an atraumatic needle, reinforced with interrupted mat¬ 
tress sutures of fine silk. About 10 gm. of crystalline sulfanilamide 
was used intra-abdominally in every case, with an effort to distribute 
it in a fine covering or “frosting” over the serosal surfaces of the 
bowel, and in the wound during closure. From 250 to 750 cc. of plasma, 
and from 500 to 1,000 cc. of whole blood were administered during 
the operation in all cases with viscus perforation. 

All patients were operated upon in the precedence with which they 
came aboard. Only one patient had been wounded longer than S 

* Rfcolved for publication April 1945. 
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hours when he came to surgery (case 10). Only two of the opera¬ 
tions consumed more than 2 hours. 

Routine postoperative treatment consisted of administration of 
20,000 units of penicillin subcutaneously or intramuscularly every 3 
hours, sodium sulfadiazine (in 5-percent dextrose in saline solution) 
in 5-gm. doses intravenously, twice daily, and from 3,000 to 4,000 cc. 
of 5-percent dextrose in saline infusions every 24 hours. Morphine 
in %-grain doses was given for pain. Wangensteen suctions were 
set up, but all patients were extremely uncooperative about leaving 
the nasal suction tubes in place. 

It is realized that a satisfactory postoperative course on the sev¬ 
enth or eighth day does not guarantee complete, uncomplicated 
recovery from traumatic intestinal perforation. These 10 patients 
were evacuated to the same fleet hospital. The 10 cases with recovery 
are briefly reported as follows: 

CASE REPORTS 

Case 1 .—A Marine corporal had a wound, about % cm. in diameter, near the 
midline of the lower portion of the abdomen. There was no other abdominal 
or flank wound, but there was a through-and-through wound of small caliber 
in the distal third of the right forearm with an obvious fracture of the ulna. 

There were three perforations, less than 1 cm. in diameter, in the 12 inches 
of Jejunum distal to the ligament of Treitz. A similar perforation was present 
approximately at the Junction of the proximal and middle third of the ileum. 
There were three perforations, 1 cm. or larger (but none as great as half of the 
circumference of the bowel), in the mid-lleuin. There were no other viscus per¬ 
forations. The missile was not found. 

The abdomen was explored through a mid abdominal re<*tus incision. The 
four proximal perforations were closed with inverting mattress sutures of fine 
silk placed in the transverse direction of the bowel. The three lower perfora¬ 
tions were closed, using first a mucosal suture of fine chromic, followed by invert¬ 
ing mattress sutures of silk. The abdomen was closed without drainage. A wick 
of vaseline gauze was introduced through the wound of entrance as deep as the 
rectus muscle. Similar vaseline gauze wicks were placed in the wounds of the 
right forearm. A forwirm plaster cast was applied as far as the elbow. One 
thousand cubic centimeters of plasma and 500 cubic centimeters of whole blood 
were given during the procedure. 

This was the only patient who tolerated a Wangensteen suction. When seen 
on his eighth postoperative day, he had passed gas re< tally and was taking 
fluids by mouth. His wound healed per primam. 

Case 2 .—A Marine private had a wound of about % inch in the left mid-lateral 
portion of the abdomen. X-ray study showed evidence of a small foreign body 
on the left side of the abdomen. Extraperitoneal hemorrhage was present in the 
left abdominal wall without perforation of the parietal peritoneum or of the 
abdominal cavity. The foreign body was not palpable in the abdominal wall. 

Through a mid-abdominal left rectus incision, the abdomen was explored and 
closed. Postoperatively fluids were permitted by mouth as soon as peristalsis 
had started. The patient’s recovery was uneventful and on the eighth post¬ 
operative day he was ambulatory and the wound was well healed. 
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Case 3 .—This Marine private had a frank evisceration of about 4 feet of ileum 
through a ragged wound, approximately 2 by 4 cm., in the right lower quadrant 
of the abdomen. The exposed ileum was completely transected in one area and 
contained other small perforations. The serosal surface was sprinkled with 
volcanic ash. There was a circular wound, 2 cm. in diameter, in the right gluteal 
region. 

At operation the site of transection of the ileum was about 2 feet proximal U* 
the ileocecal valve. The adjacent mesentery had a 4-cm. radial tear and a 
hematoma in an area supplying about 16 cm. of ileum. The posterior imrietal 
peiitoneum of this area was lacerated, but the iliac vessels were intact. 

The loops of ileum were carefully washed with normal saline solution, and 
the abdomen was prepared for laparotomy. Through a right rectus Incision the 
remainder of the abdomen was explored. About 16 in<*he8 of ileum was resec-ted 
to include all of the damaged ileum and mesentery. The bowel was divided 
lietween Kocher clamps, using phenol-alcohol sterilization. The mesentery wa.< 
closed with interrupted sutures of fine chromic catgut. With the proximal and 
distal segments of the bowel held adjacent, the contramesenteric serosal sur¬ 
faces were approximated for a distance of about 6 inches with interrupted silk 
sutures. The lacerated parietal peritoneum in the right cecal and iliac fossae 
was closed with fine sutures of chromic catgut. Penrose drains were introduced 
through the right lower abdominal quadrant wound to the retroperitoneal area. 
The divided ends of the ileum with clamps attached were then delivered into 
the incision, which was closed about them. A vaseline gauze drain was platv^l 
in the right gluteal wound. Five hundred cubic centimeters of plasma and 
cubic centimeters of whole blood were given during the procedure. 

On the third postoperative day, the clamp on the proximal end of the ileum 
was removed. The clamp on the distal portion was removed in the hospital a 
few days later. On the seventh postoperative day the proximal ileum was 
functioning. 

Case —This Marine private had a small wound in the left mid-lateral portion 
of the abdomen. A second small wound was present at approximately the same 
level in the left posterior fiank. 

A laceration, 1 cm. in length, was present in the mid-ileum. Onc^half the 
circumference of the mid-descending colon was lacerated, with resultant gross 
fecal contamination of the abdomen. 

Medial to the external wound, a lower left rectus incision was made. The 
perforation of the ileum was closed with mattress sutures of fine silk. The 
colon was then explored. The laceration of the mid-descending colon was 
closed with a kidney pedicle clamp. The splenic flexure of the descending colon 
was mobilized sufficiently to permit deliverance of the injured colon with its 
attached clamp through the wound without tension. A Penrose drain wa.s place<i 
in the retroperitoneal space through the flank wound and the incision was cbised 
about the loop of bowel. The skin was not sutured. One thousand cubic c-enti- 
meters of whole blood was given during the operation. 

On the third postoperative day the patient was evacuated from the ship. 
There was still moderate abdominal distention, and he had a fever of 104* F. 
On the seventh postoperative day, the temperature had subsided to 101® F. The 
clamp had been removed and the colon was emptying. Peritonitis was still 
present. This man had the stormiest postoperative course of any of the cases 
presented, but it was believed that his chances of survival were good. 

Case 5 .—A Marine corporal had a skin wound the size of a .25*callber bullet 
just to the left of the midline in the epigastrium. A wound about twice this 
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size was jiresent between the eleventh and twelfth ribs in the right lateral portion 
• if the abdomen. 

in addition to considerable hemorrhage, there were undigested K rations and 
Idle in the upper right part of the abdomen. There was active hemorrhage of 
some of the right gastro-epiploic vessels just proximal to the pylorus. The 
middle colic vessels were intact. There was a 2-cm. tear in the dome of the 
i:allbtadder, and a Sn^m. superficial laceration of the undersurface of the right 
lolie of the liver. A 2-cm. laceration was found in the duodenum at the Junction 
of the .second and third portions. There was subserosal hemorrhage but no 
Ijcrforation of the hepatic flexure of the colon. 

An upt)er right rectus incision was made. Considerable fresh and clotted blood 
was evacuated. The bleeding gastro-epiploic vessels were Isolated and ligated. 
The gallbladfler laceration was closed with a running suture of fine chromic 
catgut, reinforced with interrupted mattress sutures of silk. Mobilization of 
the duodenum exposed its laceration, which was similarly closed. The incision 
was closed without drainage. One thousand cubic centimeters of whole blood 
was given before surgery, and 500 cubic centimeters was administered during the 
operation. 

On the seventh postoperative day, the patient was taking fluids by mouth. 
His bowels had moved. His wound healed per primam. 

Case 6 .—^A Marine private, first class, showed a ragged wound of entrance in 
his right groin. The femoral vessels were intact. Roentgenograms showed 
numerous shell fragments of all sizes in the lower part of the abdomen. There 
was a comminuted compound fracture of the upper third of the right femur, 
which was maintained in good position in a splint. A wound, 3 cm. in diameter, 
on the dorsum of the right wrist exposed a comminuted compound fracture 
of the radial styloid process. A wound less than 1 cm. in diameter was present 
ou the volar aspect of the wrist near the ulnar styloid. The right thigh had 
s**veral puncture wounds. 

No perforations of the parietal peritoneum were found at operation. All of 
the shell fragments were in the abdominal wall. Several of these were palpable 
in the left lower quadrant. Although there w'ere no perforations of the small 
iNiwel, there were two areas of subserosal hemorrhage. 

The abdomen was explored through a lower midline incision. One of the 
traumatized areas of the ileum was Inverted with mattress sutures of silk. 
After the incision had been closed, small wicks of vaseline gauze were placed 
in the various skin lacerations. The right forearm wound was excised and 
irrigated with normal saline solution. Sulfanilamide crystals and a loose vase¬ 
line gauze dressing were placed in the wound. After alinement of the fracture 
a plaster cast was applied up to the elbow. 

This pjitient had abdominal distention and vomiting for a few days which 
was relieved by Wangensteen suction. On the seventh day he was taking fluids 
by mouth. 

Case 7.—This Marine private, first class, had a wound, 2 cm. in diameter, in the 
upper left gluteal region; it was the only external wound. X-ray examination 
slu>wed a ragged shell fragment, about 2 by 3 by 1 cm., at the level of the second 
sacral vertebra. 

The shell fragment was lodged in the distal third of the ileum, and had 
lacerated two-thirds of the small bowel circumference. The anterior surface, 
or half the circumference of the rectum, had a ragged laceration about 6 cm. 
proximal to the reflection of the pelvic peritoneum. The bladder was uninjured. 

A lower midline incision was used. The laceration of the ileum was closed 
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with a running suture of fine chromic catgut reinforced with interrupted mattress 
sutures of silk. After removing hard fecal lumps from the pelvic peritoneal 
cavity, the rectal laceration was closed with difficulty, using mattress sutures 
of fine chromic catgut. The sigmoid colon was mobilized to permit a loop 
colostomy without tension. It was suspended over a glass suture container and 
the wound closed about this loop. The skip was not closed. 

The patient made satisfactory progress while aboard ship. On the sixth post¬ 
operative day, he had a fever betwi*en IOU.5® and 101® F. His colostomy had 
been opened and was functioning. He was tolerating fluids by mouth, and bis 
general condition was good. 

Case 8 .—^This patient, a Marine sergeant, had frank evisceration of about 4 
feet of ileum through a ragged wound, 3 cm. in diameter, of the right lower 
quadrant of the abdomen. A wound less than 1 cm. in diameter was present 
in the right flank below the twelfth rib. The serosal surfaces of the bowel 
were covered with volcanic ash. There were three separate perforations of 
from one-third to one-half the circumference of the bowel in the exposed ileum. 
None of the bowel was gangrenous. The mesentery was intact. The parietal 
peritoneum of the cecal fossa was lacerated for several centimeters, but the 
colon was uninjured. Between the cecum and the right flank wound there was 
retroperitoneal hemorrhage. 

The loops of bowel were carefully washed with normal saline solution and 
the abdomen was then prepared for laparotomy. The perforations were closed 
with a running suture of fine chromic catgut reinforced with mattress sutures of 
silk. A right rectus incision was made. After exploration of the abdomen, the 
bowel was replaced in the peritoneal cavity. A Penrose drain was placed through 
the wound in the right lower abdominal quadrant to the retroperitoneal space 
after the parietal peritoneum had been closed with fine chromic catgut. The 
Incision was closed without drainage. 

The patient left the ship in good condition. On the sixth postoperative day 
he was taking fluids by mouth, but an ileal flstula had developed along the 
drain in the right lower quadrant of the abdomen. 

Case 9, —^This* Marine private had a wound in the left upper part of the 
abdomen, and a second wound in the left flank, each less than 1 cm. In diameter. 
Retroperitoneal hemorrhage extended from the small wound of the parietal 
peritoneum below the left ribs, into the splenic flexure of the transverse colon. 
There were paired i)erforations in the left transverse colon, each aw^roximately 
1 cm. in diameter and about 2 cm. from each other. A small serosal abrasion 
of the proximal ileum was present. The spleen was one and one-half times 
normal size and was without laceration. The stomach and the root of the 
mesentery of the small bowel were normal. There was gross fecal contamination. 

The abdomen was explored through a long upper left rectus incision. The 
Incision was extended toward the costal margin, across the left rectus musiie. 
in order to visualize fully the spleen. The abrasion of the ileum was inverted 
with a mattress suture of silk. The two perforations of the transverse colon 
were united with scissors. The single laceration thus formed was closed with 
a running suture of fine chromic catgut placed in two layers. This portion 
of the colon was suspended over a glass suture container as a loop colostomy, in 
the upper portion of the incision. The remainder of the incision was closed 
leaving the skin unsutured. Five hundred cubic centimeters of whole blood and 
250 cubic centimeters of plasma were administered during the operation. 

While the patient was aboard the ship no pronounced abdominal distention 
occurred and the temperature did not rise above 101® P. On the sixth post- 
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operatiTe day he was taking fluids by mouth and his temperature w’as subsiding. 
The laceration of the colon had remained closed. 

Ca 9 € 10 ,—^This patient, also a Marine private, had a small wound in the left 
midportion of the abdomen, and in the left flank. The abdomen was distended 
with foul, turbid fluid containing food and fecal particles. There was a laceration 
of the lateral wall of the descending colon. There was plastic exudate over the 
serosal surface of the small bowel and omentum. The remainder of the abdomen 
was not explored because of the peritonitis. 

The exploration was done through a lower left rectus incision. The laceration 
of the descending colon was closed with a chromic suture. The incision was 
closed with a Penrose drain to the pelvis at the lower portion of the wound. 

The patient's generalized peritonitis fulminated until his death, about 20 
boars after surgery. 

Case 11 .—^There were several small skin wounds in the lower abdomen in 
the case of this Marine private, flrst class. X-ray examination showed numerous 
small foreign bodies in the area of the lower part of the abdomen. 

There was retroperitoneal hemorrhage in both flanks, but there was no per¬ 
foration of the parietal peritoneum. ^ 

The abdomen was explored through a lower midline incision. It was closed 
in the usual manner. 

The patient had an uneventful postoperative course. On the sixth post¬ 
operative day he was up and about the ward. His incision had healed per 
primam. 

COMMENT 

Certain observations and conclusions have been emphasized by many 
writers on abdominal war wounds. The remarks made here are drawn 
from personal experience with casualties at Iwo Jima, Lingayen Gulf, 
Leyte and Peleliu. 

Physical examination is the most reliable method of determining 
intra-abdominal tramna. Every patient with perforated viscus seen 
by the author had a rigid, acutely tender abdomen. To a lesser 
degree those patients with negative findings at laparotomy presented 
these physical findings because the foreign bodies were actually in 
the abdominal wall. 

Abdominal roentgenograms are of little help in diagnosis because 
time does not permit accurately calculated localization of foreign 
bodies. The x-ray film cannot tell the course of the missile nor 
whether a viscus has been perforated. If there is a wound of en¬ 
trance in the chest, abdomen, or gluteal region, withovi a wound of 
exit, the location of the foreign body by x-ray examination may 
determine whether it has entered the abdomen. 

The abdomen must be completely and carefully explored in every 
laparotomy. In particular, the entire small bowel must be examined. 
There was no logic to the location or to the number of small bowel per¬ 
forations. The great mobility of the ileum makes it vulnerable to 
injury of any part of the abdomen. In case 6 the foreign bodies did 
not perforate the abdominal cavity, yet there were two areas of sub- 
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serosal hemorrhage in the ileum. It is presumed that this trauma was 
produced by the force of the missiles upon the abdominal wall, which 
in turn contused the ileum. 

Evaluation of gluteal wounds is extremely important. Case 7 
clearly demonstrates how gluteal missiles can enter the abdomen. In 
the Leyte campaign, a similar case was encountered. With a group of 
from 40 to 50 Army walking patients, a soldier with a gluteal wound 
came aboard as an ambulatory patient. His wound was over 24 hours 
old and was not larger than 1^ cm. in diameter. It could have been a 
superficial wound, or one from which a metal fragment already had 
been removed. The patient did not know whether a foreign body had 
been removed. His record indicated only that the wound had been 
treated. He continued to be ambulant and had no complaints. 
Twelve hours after coming aboard, he was found collapsed in a 
passageway in slight abdominal pain. He succumbed rapidly to 
a generalized peritonitis. Autopsy showed a large perforation in 
the anterior rectal wall. Any gluteal mound should he considered an 
abdominal 'perforation 'wntil this possibility definitely has bee's 
excluded. 

Colon perforations, particularly those of the left colon, are attended 
by a high incidence of generalized peritonitis. The longer a colon 
perforation exists after 8 hours, the greater is the possibility of a fatal 
peritonitis no matter what surgical procedure is done. The patient 
cited in case 10 had been wounded over 24 hours when he came aboard 
with a generalized peritonitis. 

The large amount of intra-abdominal hemorrhage was striking in 
every case of viscus perforation. In case 9 the hemorrhage was so 
great that the incision was purposely extended to rule out laceration 
of the spleen. Incisions should be made in the portion of the abdo¬ 
men where the greatest damage might reasonably be expected from 
the probable course and type of missile. 

In my experience, all patients with viscus perforations have died of 
generalized peritonitis if they have been wounded longer than 18 hours 
by the time they reach the operating table. Treatment relatively soon 
after injury had much to do with the successful outcome in this series 
of patients. 

The simplest procedures compatible with sound surgical judgment 
should be employed in the treatment of intra-abdominal trauma. Sol¬ 
diers in amphibious warfare have little time for eating, and their 
rations are minimal. Most of them have had no bowel movement for 
several days prior to the time of injury. Their colons contain ex¬ 
tremely hard, inspissated fecal matter. In all colon repairs colostomy 
should be done at the site of injury, or resection if indicated. Occa¬ 
sionally primary repair of the colon can be done, but preliminary loop 


Digitized b'> 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 



APRIL 1946] 


ABDOMINAL WAR WOUNDS—SHIDLER 


665 


colostomy should be provided as a safety valve proximal to the site 
of injury. Obstructive resections of the small bowel are preferable 
aboard ship or in battle areas. Such procedures permit early evacua¬ 
tion of patients to where secondary closures can be done. 

Drop ether is the anesthetic of choice, particularly in the absence of 
a trained anesthetist. It has little initial shock danger, and can be 
maintained safely for longer periods of time than other anesthetic 
agents. Fresh casualties from island warfare have endured ambulance 
transportation on the beach, and usually a bouncing boat ride by the 
time they reach a ship for definitive treatment. They are nearly all 
borderline shock cases, both from their injuries and from their trans¬ 
portation. 

The keynote in treatment of battle casualties is speed—speed in 
diagnosis and speed in surgery. Many wounded soldiers require care 
almost simultaneously. But omission and carelessness in treatment is 
not speed. In battle casualties as well as in civilian life, the first sur¬ 
gical procedure determines the length of time for convalescence and 
the percentage of normal function eventually to be restored. Surgical 
speed is the accurate application of the simplest surgical principle to 
a given injury. 

SUBIMART AND C50NCLU8I0N8 

1. Ten patients with laparotomies performed aboard ship for acute 
abdominal perforations by war missiles were put ashore on the third 
and fourth postoperative days. All of them were making satisfactory 
progress when seen on the seventh and eighth postoperative days. 

2. Seven patients had multiple perforations, which included the 
duodemun, gallbladder, ileum and colon. Two of these had frank evis- 
cerations when they arrived from the beach. 

3. Ether anesthetic, by the drop method, was used in all cases but 
one. 

4. Physical examination was the most dependable method of deter¬ 
mining intra-abdominal injury. 

5. Complete, careful abdominal explorations were done in every 
laparotomy. 

6. The following methods were used in treating the perforations: 
Suture, loop colostomy of the injured segment, and obstructive 
resection. 

7. Perforations of the bowel older than 18 hours produce a fatal 
generalized peritonitis. 

8. Gluteal wounds are considered abdominal perforations until defi¬ 
nitely excluded by examination or by laparotomy. 

9. Surgical speed is not attained by omitting or by carelessly apply¬ 
ing surgical principles. 
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CASE OF KELOID 

An unusual case of large convex keloid formation involving the entire rangi^ 
of the lower border of the mandible is presented here. 



T1h» growth prescmted the apixnirance of an irregular, shining tube suspeiidtHl 
under the chin. There were innumerable cicatricial bands running from the 
mass to the normal skin zone, accounting for the irregularity. Here and there, 
some discrete areas of suppuration interrupted the glaz^nl texture. Palpition 
revealed the mass to be dense and fibrous, firmly fixed. A peculiar odor emanateil 
from it. No hair follicules could be macroscopically found. 

The patient, a colored man, nicked the left side of his face in 1030 while 
shaving. A small lump the size of a pea soon appeared. Later it became iufwt^Hl 
and began to exude pus. Five years later the patient had five weekly X-ray 
treatments, and was told that further treatments would be futile. In 1036 
lie went to a “cancer doctor.” who applied a plaster piiste to the mass on the left 
sid(‘ (►f the chin. Eventually the whole chin bmime involved in this peculiar 
swelling. 

riHUi the advice of Navy physicians, the patient has again resumed X-ray 
treatments daily for 14 days. Surgery was, however,, first attempted, when it 
was discovered that the base of the keloid extended to the deep structures of the 
mental triangle.— Connolly, Joskph P., C(>mmander (MC) U. S. N. R. 
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HORNER’S SYNDROME FOLLOWING GUNSHOT WOUND 

OF THE NECK 

REPORT OF A CASE 

PAUL I. BOOKSTAVBR 
Lieutenant (MC) U.S.N. 

Horner’s syndrome is comparatively uncommon. The following 
case illustrates the appearance of this syndrome as a sequela of a 
perforating gunshot wound of the neck. 

Case report ,—^A 21-year-old Marine private was shot in the neck by a Japanese 
sniper on 23 March 1945. The patient stated that for about a minute after he 
was shot, the blood “spurted out” of the entrance wound on the anterior aspect of 
his neck, but that upon lying down the bleeding stopped. There was no hemopty¬ 
sis and no loss of consciousness. A medical othcer administered morphine, and 
1 unit of serum albumin concentrate was given Intravenously. A dressing was 
applied and the patient was evacuated to an Army field hospital, where he was 
given a tetanus toxoid booster and x-ray studies were made. The patient also 
stated that he was anesthetized and operated upon, but no notation of the results 
of the x-ray studies or of the alleged operation was found on the hospital records. 

The patient was transferred to this ship the following day for evacuation. On 
admission, physical examination revealed a well-developed white male in no 
distress. His temperature was 100® F., the pulse rate 80, respirations were 20 
per minute, and the blood pressure was 118/78. The entrance wound of the 
bullet was on the right side of the neck just lateral to the lower border of the 
thyroid cartilage. The exit wound was situated at the level of the seventh 
cervical vertebra at the outer border of the right trapezius muscde, about 6 cm. 
from the midline. Both the entranc*e and exit wounds appeared clean and were 
draining a minimal amount of serous material. Around the entrance wound 
was a small amount of edema, and a slight venous pulsation was noted here but 
not on the left side of the neck. No operative wound was observed. 

On examination of the head, it was observed that the patient presented the 
manifestations of Horner’s syndrome on the right side. The right pupil was 
smaller than the left, but both reacted well to light and accoinmodation. There 
was slight enophthalmos and slight ptosis of the right upper eyelid. Sweating 
only occurred on the left side of the face. 

Elxamination of the ear, nose, and throat revealed no abnormalities. The 
glottis was visualized and seen to be regular in outline and to close equally on 
both sides. Examination of the chest, heart, abdomen, genitalia and extremities 
showed them to be normal. A neurologic examination showed some weakness 
in the triceps muscle of the right arm. Subjectively, the pjitient complained of 
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Anterior view showing entraiiee wound in neck, small ri^dit impil, and ptosis. 

some numhness over the right palm, hut sensation to pinprick was normal. There 
were no other abnormal neurologic findings. 

Laboratory studies of the urine and blood were within normal limits. A 
roentgenograph of the cervical spine revealed no bone pathology and showed no 
foreign bodies. 

The patient was placed on a regimen of 6 gm. of sulfathiazole daily for 1 week, 
A soft diet was prescribed for Ji few days and then was changed to a regular diet. 
There was no difficulty in deglutition. Sulfanilamide and vaseline gauze dress¬ 
ings were applied for the first week, after which the wounds stopped draining 
and dry dressings were instituted. The slight venous pulsation surrounding the 
entrance wound disjippeared entirely after n few days. 

The i)atient\s course was uneventful until 10 April, 17 days after admission. 
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when he first complained of a throbbing sensation In the neck near the entrance 
wound. On palpation there was a small area of swelling, about 4 cm. in diam¬ 
eter, just lateral to the entrance wound and situated under the lower third of the 
siern<x*leidoniastoid muscle. A definite systolic thrill was palpated here. On 
auscultation a continuous bruit with a systolic accentuation was heard. This 
was the first time that these signs were noticecl, although the patient’s neck was 
examined daily. The opinion held was that this represented the appearance of 
:m aneurysm of one of the smaller arteries in this part of the ncHik. 

On 12 April the patient was transferred to a Naval hospital for further trejit- 
iiient. The Hc^rner’s syndrome and the swelling in the anterior ne<‘k wound were 
unchanged. The muscular power of the right triceps muscle was somewhat im¬ 
proved over the condition on admission. 


COMMENT 

Tumors of the neck, aneurysms, certain birth palsies, or the presence 
of a cervical rib account for the majority of cases of Homer’s syndrome 
seen in the clinic. One sees in this syndrome a sinking of the eyeball 
bito the orbit (enophthalmos), a constriction of the pupil (miosis), a 
drooping of the eyelid (ptosis), and an absence of sweating (anhi¬ 
drosis). These signs occur when the cervical sympathetic pathways 
are interrupted and are manifested on the same side as the lesion. 

Some anatomic and physiologic considerations will serve to explain 
the symptomatology. The cervical sympathetic nerve chain, roughly 
speaking, lies on the deep muscles of the neck lateral to the vertebral 
column. Three ganglia are present in the nerve chain, the superior, 
middle, and inferior ganglia. The motor supply of the dilatator 
pupillae muscle of the eye comes from the preganglionic sympathetic 
hbers which leave the spinal cord with the upper thoracic nerves and 
pass to the sympathetic trunk. After coursing upw’ard and synapsing 
in the superior cervical ganglion, the fibers accompany the internal 
carotid artery, to branch off at the ophthalmic division of the trigemi¬ 
nal nerve, and then proceed through the long ciliary nerves to the 
dilatator pupillae muscle. The nerve supply to two other involuntary 
muscles in the orbit follows the same path. These are the muscles 
which hold the eyeball forward in the orbit, and aid in raising the 
upper lid. 

The vasoconstrictor fibers to the head, as well as the pilomotor fibers 
to the hair, and the motor fibers to the sweat glands have a similar 
pathway. These fibers also originate in the lower cervical and upper 
thoracic spinal cord and pass out to the sympathetic trunk to synapse in 
the superior cervical ganglion. From here the po.stganglionic fibers 
accompany the internal carotid artery and branch to join the sensory 
branches of the various cranial nerves, especially the trigeminal. 

Tonic impulses via the pathways described above maintain an equi¬ 
librium with the parasympathetic nerves. Wlien tJie pre- or post¬ 
ganglionic pathways connected with the upjier cervical sympatlietic 
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chain are interrupted, the equilibrium is upset and the features of 
Homer’s syndrome result. 

It may be said that, in this patient, the bullet in traveling through 
the right side of the neck severed the cervical ^mpathetic chain, caus¬ 
ing the onset of Homer’s syndrome. The weakness of the right triceps 
muscle and the absence of sensory changes were probably due to the 
partial interruption of the anterior rami of the seventh or eighth 
cervical nerves by the projectile. The aneurysm, first observed 18 
days after the wound was incurred, can be explained most easily as an 
enlargement due to the trauma inflicted by the bullet. Probably one 
of the smaller branches of the carotid artery was affected. Certainly 
the later appearance and position of this aneurysm rule it out as the 
causative factor of the Homer’s syndrome in this patient. 

SUMMARY 

A case of of Homer’s syndrome occurring as a result of a perforating 
gunshot wound of the neck, has been described. 

A discussion of the anatomic and physiologic factors concerned in 
the etiology of this syndrome has been presented. 

The same injury also resulted in a small aneurysm and some motor 
changes in the right arm. 




DEVELOPMENT OF HEMOLYTIC ANEBOA DURING 
SULFONAMIDE MEDICATION 

Forty-one consecutive patients, receiving sulfa drugs for various 
infectious conditions, were examined with the purpose of ascer¬ 
taining the frequency of mild to moderately severe hemolysis. 

Sixteen patients showed some degree of hemolysis as manifested 
by a fall in red cell and hemoglobin values, accompanied by an 
Increase of the reticulocyte count. Rapid spontaneous blood regen¬ 
eration followed withdrawal of the drug, in most cases during the 
persistence of symptoms of the underlying disease. 

A local suppurative process seems to interfere with blood regen¬ 
eration after hemolysis.— RACHMn.EWTTZ, M.; de Vries, A.; and 
Hermoni. D. : Development of hemolytic anemia during sulfa medi¬ 
cation. Am. J. Clin. Path. 15: 381-388, September 1945. 
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Chills and fever “definitely related to the injection of penicillin” 
have been reported by Keefer and his coworkers (i), w’ho further 
noted that the injection of 10,000 units of penicillin from some lots 
caused this response, whereas the same method of administration of 
5,000 units from the same lot cau.sed no reaction. In a few patients 
who were afebrile before treatment was begun, low-grade fever, 
ranging from 100° to 101° F., would occasionally occur, particularly 
in those patients who were receiving penicillin in large amounts 
continuously. 

Various other reactions have been reported in the literature. Some, 
consisting of mild subjective symptoms, have been attributed to im¬ 
purities of the drug, while others, following or occurring late during 
the course of administration, can be explained on the basis of drug 
sensitivity. There are still others, however, for which the observers 
have been unable to advance any logical explanation other than an 
“atypical sensitization” (i) (^) {3) (4). 

We have observed patients who exhibited reactions to penicillin 
as early as a few hours after the initial dose, and some within the first 
few days, usually when the dosage was increased. These reactions 
all have been observed in patients giving histories, or displaying 
cutaneous manifestations of an underlying bacterial allergy. The 
reactions have consisted of elevation of temperature, with or without 
chills, leukocytosis, and marked aggravation of existing skin erup¬ 
tions, frequently associated with the appearance at other sites of new 
similar cutaneous manifestations. 

These eruptions were always of the type which are conceded to be 
of bacterial allergic origin and have been observed in three cases of 
nummular eczema, three cases of infectious eczematoid dermatitis, 
and five cases of recurrent vesicular eruptions of the hands and feet. 
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These phenomena are similar to those reported by us (-5) in the same 
type of case following ingestion of sulfonamides. Indeed some of 
our patients who displayed this response to one medication showed 
the same reaction when the other was administered. Green and his 
associates (6) reported similar reactions with the sulfonamides, and 
while they offered no explanation, they could not accept them as evi¬ 
dence of true drug sensitivity. 

In the case of our sulfonamide reactions, we suggested the pos¬ 
sibility that this might be the result of a too rapid liberation of bac¬ 
terial toxins or other bacterial products, to which the individual 
was sensitive, from some endogenous focus upsetting the immuno¬ 
logic balance and aggravating the existing bacterids. Our obser¬ 
vations with penicillin have so paralleled those on the sulfonamides 
that they have not only given support to our original hypothesis in 
regard to the sulfonamides, but also have led us to advance the same 
explanation for these previously obscure penicillin reactions. 

CASE REPORTS 

Case 1 ,—A 35-year-old medical oflacer was admitted because of a recurreDt 
veslculopustular eruption of the hands. There was a medical history of chronic 
urticaria for many years, and there was a family history of asthma and hay 
fever. The eruption had been present, with frequent exacerbations and re¬ 
missions, for 3% years. The present attack had begun as a typical occurrence 
of vesicles and pustules, and a scaling of the fingers and palms, 3 months before 
admission. Many forms of local therapy had been used without relief. Sul¬ 
fonamides by mouth had been beneficial, but penicillin had never.been em¬ 
ployed. 

General physical examination yielded no pertinent findings except for a vesi* 
ailopustular eruption between the fingers and on the palms of both hands, with 
scaling, fissuring, and moderate edema of the fingers. Blood count, urinalysis, 
and Kahn test results were negative. Repeated leukocyte counts ranged between 
6,000 and 7,000 with from 50 to 55 percent neutrophils. Search for fungi by smear 
and culture failed to reveal their presence on the hands, feet, scalp, or in the 
groin, or the gastro-intestinal or genlto-urinary tracts. Studies for food allergies 
and vitamin deficiencies showed no abnormalities of this type. Staphyloco<cus 
aureus was recovered from the nasopharynx and was cultured from bile recovered 
by Lyon drainage. Otherwise a thorough search for possible foci of infections 
was unrevealing. Skin tests showed a moderate reaction to staphylococcus 
vaccine and fungus extract, but a negative reaction to penicillin. 

Intramuscular injections of penicillin were administered, beginning with a 
5.00Q-unlt dose and increasing this to 20,000 units administered every 3 hours. 
When 4CK>,000 units had been given, there was a severe aggravation of all existing 
skin lesions. The dosage was then Increased to 30,000 units every 3 hours, bui 
the existing lesions became progressively severe, and new ones appeare<i on the 
forearms, arms, and face, areas which had not previously been involved. The 
leukocyte count rose to 9,000, with 66 percent neutrophils and 6 percent eosino 
phils. There was no elevation of temi>erature, but there was a feeling of malaise. 
Penicillin was discontinued after the administration of 1,500,000 units. 
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Case 2. —21-year-olcl seaman, second class, was admitted with the diagnosis 
of infectious eczema told dermatitis. He had chronic sinusitis but there was no 
personal or family history of allergy. He had been given sulfonamides on sev¬ 
eral ocx*asions, but he had never had penicillin therapy. 

The pustular eruption began 3 years ago on hsl chin, 6 months later pus¬ 
tules appeared in the groin. These persisted in spite of local treatment, including 
sulfonamides, antiseptics, and x-ray therapy. On admission there were areas 
of thickened scales and Assuring on the chin, and scaly lichenificatlon over the 
pubis, extending over the dorsum of the penis. Symmetric areas of small pustules 
were noted on the sides of the fingers of both hands. General physical examina¬ 
tion had otherwise negative results. The leukocyte count was 6,200 with 60 per¬ 
cent neutrophils. Urinalysis and blood Kahn test results were negative, and an 
intradermal test with penicillin showed no reaction. X-ray examination of the 
sinuses revealed slight clouding of the left antrum, but search for other foci of 
infection was unrevealing. 

He was started on penicillin in graduated doses, beginning with 5,000 units, but 
develoi>ed a leukocytosis of 11,200, general malaise and a temperature of 90.4® P. 
when doses of 15,000 units were given. However this dosage was maintained 
until 600,000 units had been given, at which time the eruptions on the fingers 
were definitely aggravated, and previously healed lesions on the chin reappeared. 
Intradermal tests with catarrhal and staphylococcus vaccines were decidedly 
positive and there was malaise with aggravation of the eruption from these test 
closes. 

Case S. —S7-year-old pharmacist’s mate, second class, was admitted with a 
diagnosis of infectious eczematoid dermatitis. Nine years previously he had had 
a similar eruption confined to the extremities, but otherwise his personal history 
was free from allergy; however his father had asthma. He had used sulfathia- 
zole ointment on the scrotum 6 weeks previously, but had never been treated in 
any manner with penicillin. 

The present eruption began in December 1944 as grouped patches of weeping 
papules and vesicles on the arms, thighs, legs, and scrotum. The day before 
admission he had taken one 0.5-gm. tablet of sulfathiazole on retiring. Itching 
became severe during the night and the next morning there was an aggravation 
of all the original lesions, and the appearance of new groups of papules and 
vesicles on the buttocks and body, and of lesions on the palms, sides of the fingers, 
and plantar surfaces of the feet. General physical examination yielded other¬ 
wise negative findings and no foci of infection could be found by ear, nose and 
throat, genito-urinary, or dental consultants. 

The leukocyte count was 12,700, with 76 percent neutrophils; urinalysis and 
blood Kahn test results were negative. Microscopic examination of the vesicles 
on the hands, feet, and scrotum did not disclose any fungi. 

The leukocyte count was 7,400 at the time injections of penicillin were started. 
The pmtient received two injections of 5,000 units of penicillin at 3-hour intervals, 
followed by two injections of 10,000 units. After the dosage was increased to 
15,000 units every 3 hours for four injections, he developed a temperature of 
b9.4® F., with an aggravation of the existing eczema and a leukocytosis of 
seventeen thousand two hundred. Intradeimal tests with fungus extract and 
staphylococcus vaccine were moderately positive, but he failed to react in 48 
hours to a similar test with 0.1 cc. of penicillin solution (5.000 units per cubic 
centimeter) given a week later. At this time his skin was free from papules and 
vesicles, but there was some residual scaling and pruritus. 

These reactions cannot be on the basis of drug sensitivity, because 
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in patients not previously exposed, drug reactions do not appear 
before the sixth day. The reactions observed by us occurred from a 
few hours to a few days after the initial dose in patients who had 
never been exposed to this medication, and who had negative skin tests 
for penicillin. AVe have been unwilling to explain our observations 
on the basis of drug toxicity because our cases displayed leukocytosis 
and neutrophilia, not leukopenia with lymphocytosis as in the drug 
allergies. Furthermore, as also observed by others (1) (4), some 
patients showed reactions on one occasion and not at a later date when 
the same antibiotic was again administered. 

Finally it is impossible to interpret these reactions as being due to 
drug sensitivity or drug impurities, because not only do they follow 
sulfonamides, or different stocks of penicillin, but similar reactions 
have been known to be provoked by an overdose of bacterial vaccine to 
which the patient is sensitive, and have even been observed following 
exacerbations of pharyngitis or sinusitis (7). 

It might be objected that this hypothesis is not tenable because peni¬ 
cillin is bacteriostatic and not bactericidal, but there is sufficient in¬ 
dication that penicillin may also be bactericidal. However, irrespec¬ 
tive of its mode of action, in any infection controlled by penicillin or 
chemotherapy large numbers of bacteria are destroyed by some means, 
with a consequent liberation of the products of their destruction. It 
has been suggested that the manifestations which we have observed 
are a form of Herxheimer reaction, but in a Herxheimer reaction there 
is always a flare-up of the original focus, with edema and swelling 
followed by generalized symptoms (5). Our cases have shown no 
aggravation of any possible foci, but only the generalized symptoms 
described. 

SUMMART 

Ten cases of reactions to penicillin have been observed in patients 
with bacterial allergic dermatoses, of which three typical examples 
have been reported in detail. 

It is our opinion that in many skin eruptions of a bacterial allergic 
origin, vigorous treatment with penicillin or sulfonamides may cause 
temporary acute exacerbations accompanied by systemic reactions 
due to the rapid liberation of toxins from the focus. Penicillin or sul¬ 
fonamides must be used in small, gradually increasing doses to avoid 
such reactions and to prevent exacerbation of existing lesions. 
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SULFONAMIDES IN TREATMENT OF MADURA FOOT 

Every case of actinomyces Madura foot should be treated with 
doses of sulfonamides, sufficient to produce blood levels of about 
8 mg. percent, during at least three weeks, and, if necessary, with 
repeated courses of this therapy. Advice to amputate the member 
should never be given before this is seriously tried. Because of 
the great similarity of the clinical picture of the cases of Madura 
foot caused by actinomyces and those caused by true fungi, the 
benefit of a trial with all the precautions mentioned above should 
be given to every patient suffering from Madura foot.— Peters, J. T.: 
Clinical cure of Madura foot. Am. J. Trop. Med. 25: 366-365, July 
1945. 




ARTIFICIAL PNEUMOTHORAX 

The perfect AP is one which brings full relaxation and immobili¬ 
zation to the diseased zones of a lung. Full relaxation and immo¬ 
bilization of any diseased zone in the lung is only iK>ssible when the 
healthy areas are given enough breathing space to cope with the en¬ 
tire tidal fiow. An AP is a dynamic condition whose efficacy cannot 
be gaged by an x-ray snapshot in full inspiration. A better im¬ 
pression can be gained by screen examination of the respiratory 
cycle; but the final assessment must always be on clinical progress. 
It is possible to discuss AP therapy without (mis)using the word 
“collapse.*’— Day, G. : The “perfect AP.” Lancet 2 : 300-301, Sep¬ 
tember 8,1945. 
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During the last 4 years, numerous paj)ei*s on the “crush” or “com¬ 
pression syndrome” have been published. In 1941 Bywaters and 
Beall (i) called attention to the syndrome, after no clinical descrip¬ 
tions of it had appeared in the literature since Frankenthal’s (^) 
description in 1916. Recently By waters (3) has ably summarized 
the literature on the subject and readers are referred to that paper 
for a complete review. 

Briefly the syndrome as described by Bywaters et al. (f) (3) (3) 
(6)y involves burial beneath debris, or compression of a limb, for 
from 2 to 4 hours. Often the patient is in good condition at first 
but develops shock within a few hours after removal from the com¬ 
pressing material. In spite of supportive antishock therapy, the 
patients often develop progressive renal failure. About one-third 
of the patients recover, but the others die in uremia within a week 
following injury. By waters and Stead (4) have obtained some experi¬ 
mental evidence that the renal failure is caused by the toxic effect of 
myohemoglobin absorbed from the damaged muscle. It is generally 
conceded that ischemia is the fundamental cause of the muscle damage. 

The seriousness and frequency of this syndrome was emphasized 
in those countries under air-raid attack, where the mechanism of injury 
was all too often repeated. 

Isolated similar injury mechanisms must be commonly experienced 
but remain unrecognized in industrial and automobile accidents. The 
following report illustrates a case of muscle damage sustained in an 
automobile accident. Pathologically it is believed to be the type of 
injury described as ischemic muscle necrosis by the British authors. 

Cane report .—The patient, a 36-year-old white seaman, was one of four oc<'u- 
paiits of an automobile which was struck by a raiiroad train. The other thre«* 
(K'cupants were killed outright. The patient was hurled through the windshield 
and was found lying on top of the radiator hood. No mention is made of com¬ 
pression of a limb. He was removed (definite time interval not known) to a 
nearby small civilian ho.spital where emergency shock treatment with infusions 
and transfusions wa.s immediately instituted. Diagnosis of cerebral concussion, 
fracture of ribs 4 and o on the right, perforation of lung, subcutaneous emphysema, 
and .simple eomiiiiimted fracture of both bones in the upper third of the right 
lower leg was made. 

Bwau.s«* of shock and the poor condition of tlie patient, no attempt at reduc¬ 
tion of the fractured leg was made until the third day following the accident. 
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1 . Muscle biopsy taken 3 months after injury. Note the accentu¬ 
ated cross striations, absence of longitudinal striations, and ab¬ 
sence of nuclei. Hematoidin crystals, abundant elsewhere in the 
section, are by chance absent in this ijortion. X 2(K). (Hema¬ 
toxylin and eosin.) 


At that time, os calcis pin traction was ai>pHed. He \vas seen by Navy consult¬ 
ants who thought his condition trm serious to i)erniit removal to the nearest 
Naval hospital about 3(1 miles away. On the fourth day his coma partially 
abated. By the tenth day he was much more resp^)nsive and it was considered 
safe to remove him to a Naval hospital. 

On arrival it was noted that the right leg was tensely sw^ollen, as it had been 
fnun the time of the accident, and that the dorsalis pedis pulse on the right was 
not palpable. X-ray and clinical diagnoses confirmed those made in the civilian 
hospital. A neurologic consultant diagnosed paralysis of all nerves of the right 
lower leg except the sural. The pati(‘nt continued to improve, but was not 
entirely clear mentally until 6 weeks after the accident. Meanwhile the swell¬ 
ing of the right leg had subsidcnl and x-ray examination showed beginning callus 
formation at the site of the fibular fracture but none in the tihia. The frag¬ 
ments seemed well alined, and a circular cast with good foot support was applied. 

Four months following the injury then* was still nonunion of the fracture of 
the tibia, so open reduction was atteinpte<l. The most striking feature found 
at oi)eration was the apiM»arance of the muscle in tin* anterior tibial sheath. 
This muscle w^as a dull mustard yellow color with visibly granular coar.se fibers. 
Hleeiling on cutting the muscle was minimal. On palpation, excised portions of 
muscle seemed to have increa.sed friability, yet were readily recognized as bits of 
ti»‘sh. Muscles other than those (‘iiclosed within the anterior tibial sheath 
api)earefl normal except for some over-all atrophy. Interposed tibrous tissue 
was removed, the bone fragments were aliiu'd, and the wound was closed. The 
patient recovered promptly but the fracture still did not heal. 
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2 . Muscle biopsy taken 7 months after injury. The picture is simi¬ 
lar to that seen in figure 1. The black rou^^hly circular splotches 
are clumps of hematoidin crystals. The large fiber without trans¬ 
verse striations is one of the few of its kind seen. Under the 
microscoi)e it appears homogeneous and deeper-staining than4:he 
neighl)oring fil)ers. X 200. (Hematoxylin and eosin.) 


Three months later, 7 months after the accident, a second open reduction was 
attempted. Muscle in the anterior tihial sheath had the identical appearance 
describ^Hl at the first operation. Interposed tissue was removed, the bone frag¬ 
ments were alined and the wound was closed. The wound became infected but 
the patient responded to local and intramuscular injections of penicillin, and 
now, 2 months after the second open reduction, the patient is up and about on 
crutches. Beginning callus formation is present at the site of the tihial fracture. 

The patient has never complained'of urinary symptoms nor has he shown signs 
of uremia. On admission, 10 days following the accident, the blood nonprotein 
nitrogen was 33 mg. i)ercent, the urine was normal, and the blood count indicated 
a moderate normocytic anemia. Four and again 6 months following the acci¬ 
dent, the blood nonprotein nitrogen rose to 37.5 mg. percent, but since then it has 
remained in the low thirties. The urine has remained mu inal and the blood c<»unt 
has returned to normal. 

Figures 1 and 2 illustrate the microscopic picture of muscle bioi>sies taken at 
the first and second optM*ations respectively. E.ssentially the histology is the 
same, although the biopsies were taken 3 months apart, or at 4 and 7 months 
respectively after the original injury. Muscle nuclei have disappeared. Trans¬ 
verse striations are accentuated and coarse, but iongitudinal striations have dis* 
api)eared. The tissue absorbs stain poorly and unevenly. There is a slight 
increase in fibrous tissue around some of the blood vessels, but there is no evi¬ 
dence of generalized fibrosis. Blood vessels are patent. Edema and cellular 
inflammatory reaction are absent. What shows in the photographs as circular 
black spiotche.s, micro.scopically consists of brilliant, refractile, brownish-yellow 
clumps of crystalline hematoidin. Some areas, particularly in the vicinity of 
blood ve.ssel.s, contain more of this pigment than other areas. 
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CX>MMENT 

The typical pattern of Volkmann’s ischemia of muscle involves de¬ 
creased blood supply to a part, muscle death, inflammatory reaction, 
and fibrosis with contracture (7) (5) (5). The fibrosis is widespread 
through the involved area and is accomplished within 2 to 3 weeks. 
The histology of compressed muscle within 1 or 2 weeks after injury 
is varied, but according to By waters (S) one form is similar to that de¬ 
scribed above. In the case presented, the blood supply is decreased 
and the muscle is damaged, but after 7 months there is no inflamma¬ 
tion, no liquefaction, no fibrosis, and no calcification. The tissue has 
remained apparently in status quo, discounting general atrophy of 
disuse, for at least 3 months. 

It is difficult to accept the term necrosis for this condition, yet no 
appropriate substitute comes to mind. Knowledge of the end result 
of the disease would help. Albert and Mitchell (7) report 3 cases, 
including one of a gunshot wound of the thigh, necessitating ligation 
of femoral artery and vein, and one crush injury to the thigh. These 
patients carried on for more than 20 years before additional medical 
interference was necessary. Fibrosis of the anterior tibial muscle 
group was found at that time in both cases. Presumably this repre¬ 
sents the end stage of the disease “ischemic muscle necrosis.” Further 
biopsies in the case herein reported are planned, although the local 
postoperative wound infection has probably considerably altered the 
tissue. Certainly this case is not unique. It is hoped that others will 
present their findings at various stages of the disease so that a defini¬ 
tive pathologic trend may be formulated. 

SUMMARY 

1. A case of ischemic muscle damage following an automobile acci¬ 
dent with injury to a leg has been presented. 

2. The gross and microscopic pathology of the involved muscle at 
4 and 7 months after injury has been presented. 

3. The similarity of this pathologic picture and the “ischemic 
muscle necrosis” described by the British authors has been outlined. 

BEFEBENCES 

1. BrwATns, B. G. L., and D. : Crush injuries with liupnirnient of renal 

function. Brit. M. J., 1: 427-432, March 22, 1941. 

2. Fr-vnkenthal, L.: tber Verschiittungen. Virchows Arch. f. path. Anat. 222: 

332, 1916. 

3. Btwaiers, B. G. L.: Ischemic muscle necrosis; crushing injury, traumatic 

edema, crush syndrome, traumatic anuria, compression syndrome; type of 

injury seen in air raid casualties following burial beneath debris. 

J. A. M. A. 124: 1103-1109, April 15, 1944. 

4. Btwatebs and Stead: Quoted by By waters in reference (3). 


Digitized b'> 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 



[ VOL. 4«, SO. 4 


580 NAVAL MEDICAL BULLETIN 

5. Medical Research Council Subcommittee on Traumatic Edema: Further cases 

of crush injury. Brit. M. J. 1: 449, 1941. 

6. Report of Royal Society of Medicine: Effects on kidney of limb compression. 

Brit. M. J. 2 : 884, 1941. 

7. Albert. M., and Mitchbij., W. R. D. : Volkmann’s ischaemia of leg. Lancet 

1: 519-522, April 24, 1948. 

8. Powers, C. A.: Ischemic paralysis and contracture of Volkmann. J, A. M. A. 

48 : 759, 1907. 

9. Bristow, W. R.: Myositis ossificans and Volkmann’s paralysis; notes on 2 

cases illustrating rarer complications of sui^racondylar fracture of humerus. 
Brit J. Surg. 10 : 475-482, April 1923. 


$■ i. 


TREATMENT OF ULCER WITH PROTEIN HYDROLYSATE 

A hyperalimentation treatment with a high caloric and high amino 
acid (protein hydrolysate) mixture has been found to be efilcacious 
in promptly bringing acute peptic ulcers to a state of quiescence. 
It is also a prompt method of simultaneously rehabilitating the 
strength and body weight of the ulcer patient. The prompt im¬ 
provement appears to be due to the giving of a substance (protein 
hydrolysate) that is simultaneously an antacid and an easily assimi¬ 
lable food which can be built into tissues. 

The treatment does not insure against reeurrenc*e when the 
patient reverts to old dietary habits. A protein deficiency has been 
demonstrated in a large percentage of peptic ulcer cases.—Tui, C.; 
Wright, A. M.; Mulholland, J. H.; Oalvin, T.; Babchah, I.; and 
Gebst, G. R. : Hyperalimentation treatment of peptic ulcer with 
amino acids (protein hydrolysate) and dextri-maltose. Gastroen¬ 
terology 5: 5-17, July 1945. 




STREPTOMYCIN IN TUBERCULOSIS 

The most interesting of all applications of streptomycin is its 
possible use against tuberculosis. It Inhibits the growth of tubercle 
bacilli in vitro. Feldman and Hinshaw have described a trial in 
which guinea pigs were inoculated with virulent tubercle bacilli and 
treated with streptomycin in doses up to 6,()()0 units daily for 60 days. 
At the end of this time there was widespread tuberculosis in un¬ 
treated control animals, while in the treateil animals it was hardly 
detectable microscopically; viable bacilli, however, were usually 
still present.—New antibiotics. Roy. Canad. Nav. Med. News 
Letter 2: 1-5, July 1, 1945. 
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MENINGOCOCCIC MENINGITIS WITH SEVERE 
CEREBRAL INVOLVEMENT 

RECOVERY WITH PENICILUN AND SULFADIAZINE 
REPORT OF A CASE 

F. KEITH BRADFORD 
Commander (MC) U.S.N.R. 
and 

BRUCE L. CANAGA, JR. 

Lieutenant Commander (MC) U.S.N. 

A case is reported of a meniugococcic infection with severe bilateral 
cerebral involvement, which was treated successfully with penicillin 
and sulfadiazine combined. Specific treatment was not started until 
after paralysis had occurred in the right upper and in both lower 
extremities and the patient was in a deep restless stupor. Penicillin 
was administered intramuscularly, intrathecally and intraventri- 
cularly. Localized abscess formation was excluded on the eighth day 
by ventriculography. 

Case report .—^A 10-year-old male torpedoman’s mate, second class, was trans¬ 
ferred to the U. S. Naval Hospital, Oakland, California, on the night of 27 August 
1944 with no established diagnosis. The original admission for chills and fever 
had been made on 22 August. A spinal puncture had i)een performed on the same 
day, with Pandy negative, pressure normal, and cell count 2 lymphocytes per cubic 
miUimeter. He was placed on atabrine although the malarial smear was negative, 
presumably because of a previous history of recurrent malaria. He became pro¬ 
gressively worse and on the day of transfer was stuporous, disoriented, and 
incontinent 

Upon admission the patient was in a restless stupor. He grimaced and groaned 
during the examination, but was unable to speak. Rectal temperature was 103® 
F., with pulse 118 and respirations forty. The skin was yellow-tinted and de¬ 
hydrated, but he showed no rash. Voluntary movement was limited to the head 
and left upper extremity. A gross, coarse, oscillatory tremor and severe ataxia 
and weakness were apparent in movements of the left arm. The eyes were opened 
readily, and grimacing on painful testing was symmetric. There was divergent 
squint and a vacant stare. Ophthalmoscopic examination revealed only fullness 
of both optic disks. 

The neck was retracted, but the rigidity could be overcome, with firm pressure, 
almost to complete flexion. This maneuver appeared to cause severe pain. Posi¬ 
tive Brudzinski and Kernig signs were present. Muscle tone was variable. The 
tendon reflexes were present throughout, but the superficial reflexes were absent. 
Bilateral positive Babinski and Hoffmann signs were elicited. 

The blood count revealed 42,590 white blood cells, 95 percent of which were 
pol 5 nnorphonuclear neutrophils. Urinalysis was negative. Lumbar spinal fluid 
pressure was 150 mm. of water, with a prompt rise on transient jugular compres¬ 
sion. The fluid was opaque with a brownish tinge. There were 25,000 white blood 
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cells, 97 percent of which were neutrophils. Numerous intra- and extracellular 
gram-negative dii)iococci were demonstrated by direct smear, but no growth 
appeared in culture of the fluid taken before treatment was Instituted. 

Treatment with 20,000 O.xford units of penicillin in 10 cc. of normal saline 
intraspinaliy was foIlo>ved immediately by administration of 80,000 units intra¬ 
venously and 20,0(H) units intramuscularly at two-hour intervals. Five grams of 
sodium sulfadiazine was given intravenously at intervals of about eight hours for 
tw^o days. A second 20,000 units of penicillin was administereil intraspinaliy 12 
hours after the first. The subsequent daily administration of penicillin and 
sulfadiazine is shown in the accompanying graph. 
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Graphic representation of daily drug administration and lalH>ratory findings, 
A. Vertical lines represent penicillin administration, each block corresponding 
to 40,000 Oxford units. The crossmarks represent intrathecal and intraven¬ 
tricular administration. B. Dashed line represents the total protein of the 
cerebrospinal fluid obtained by lumbar puncture. One block represents 100 mg. 
percent. C. Continuous line represents the spinal fluid white cell count One 
block represents 2,000 cells. D. Dotted line represents the total white cell 
count of the peripheral blood. One block represents 3,000 cells. E. Highest 
dally temperatures and total daily sulfadiazine dosages are recorded at the top 
of the graph. 


On 29 August, the third day of treatment, there was little clinical evidence 
of improvement. It was suspected that thrombophlebitis of the cerebral veins 
and superior sagittal sinus was the cause of the paralysis and unfavorable 
course. However, the possibility of loculation of fluid, or abscess formation, 
prompted an exploratory trephine opening in the left posterior parietal region. 
The cortex appeared i)ale with no sui)erficial exudate upon it. No large vessels 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 



















AFEIL 194«] 


MENINGITIS—BRADFORD AND CANAGA 


583 


were exposed. Cloudy ventricular fluid was obtained at a normal depth. The 
cell count on the ventricular fluid was 1,716 leukocytes and total protein 100 mg. 
percent Penicillin, 15,000 units In 10 cc. of normal saline, was introduced into 
the ventricle following drainage. On 1 September 20,000 units were given 
intraventricularly because very little improvement was evident. 

Although there was slight improvement in the left arm movements, slight im¬ 
provement in response, and reports of upper extremity movements in the next 
two days, examination on 4 September indicate<l a relapse. The stupor was 
deeper and voluntary movements were only obtained in the left arm. For this 
reason ventriculography with oxygen (20 cc.) was performed (through the 
trephine opening already present) to exclude brain abscess. The ventricular 
system was adequately demonstrated by roentgenograms and no deformity was 
observed. 

Because of the minimal improvement after 12 days of penicillin treatment, 
sulfadiaxine was again administered] on 7 September. More marked improve¬ 
ment occurred in the next two weeks, first in both left extremities and then in 
the right upper extremity. 

On 11 September the patient was much better oriented and two days later 
movements were made with both arms. Thrombophlebitis of the right saphenous 
vein complicated the clinical picture on 12 September, but this subsided in five 
days. On 29 September the patient was quite alert and cooperative although 
he seemed mentally retarded. Both lower extremities were moved well. The left 
upper extremity was moved well, but both right extremities were moderately 
spastic. Examination on 11 November revealed a total deep peroneal palsy 
on the left which was greatly improved on 15 February 1945 when he was again 
examined. At that time there was mild spastic right hemiparesis with good 
coordination. Slight flexion contracture of the right elbow was present. No 
signs of active infection have been seen since specific treatment was discon¬ 
tinued. Rorschach and Wechsler-Bellevue examinations of 4 November 1944 
revealed evidence of slight intellectual impairment. The patient is now (20 
February 1945) well except for slight flexion deformity of the right elbow. 

SUMMARY AND CONCLUSIONS 

1. A patient with advanced neurologic findings which resulted from 
centnil nervous system infection by the meningococcus was success¬ 
fully treated with penicillin and sulfadiazine. 

2. The causative agent was established beyond a reasonable doubt 
as the meningococcus by the identification of gram-negative intra¬ 
cellular diplococci in the spinal fluid even though the culture was 
reported negative. 

3. The spinal administration of penicillin is considered an impor¬ 
tant part of the treatment of this patient, although as many as 12 
intraspinal injections may not have been necessary. 

4. Trephine exploration, intraventricular penicillin administration, 
and ventriculography were, in retrospect, not essential. However, the 
diagnostic procedures excluded surgical complications and clarified 
the course as far as therapy was concerned. There was no evidence 
that these procedures harmed the patient in the least. 
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MALIGNANT GRANULOCYTOPENIA 
TREATED WITH PENICILLIN 


REPORT OF A CASE 

FRANK J. MANGANAUO 
Lieutenant Commander (MC) U.S.N.R. 

The use of penicillin in the treatment of malignant granulocytopenia 
is still in the early stages. Few cases have been reported in detail. 
Smith, Cohen, and Nichols^ reported two cases in which penicillin 
was considered to have been responsible for cure of the disease. Two 
cases were reported in the November 1944 issue of this Bulletin. At 
this time it appears worth while to* emphasize the rationale behind 
this latest and most reasonable trend in the treatment of this frequently 
fatal disease. 

Dameshek and Wolfson * were among the first to recognize that 
death in agranulocytosis is due not to the deficiency of neutrophils 
per se, but to an overwhelming sepsis in a body deprived of the de¬ 
fenses afforded by the neutrophils. They reported two cases with 
recovery in which sulfathiazole was used in large doses, and noted that 
its action was independent of the absence of neutrophils. In the treat¬ 
ment of three cases which developed during sulfadiazine therapy, 
Nixon, Eckert, and Holmes® continued to give their patients large 
doses of sulfadiazine, with recovery in each case. They emphasized 
that the chemotherapeutic action of the sulfonamides is independent 
of the granulocytes; that it is effective in patients with leukopenia or 
agranulocytosis; and that prevention or control of the sepsis is the 
most imix)rtant feature in the successful treatment of the disease. 
Although their patients received additional therapy, including liver 
extract and pentose nucleotide. Smith, Cohen, and Nichols observed 
remarkable improvement during the first 24 hours of penicillin 
therapy. 

The essential feature in the pathology of agranulocytosis is a 
maturation arrest of the granulocytic elements of the bone marroAv. 


' Smith, L, B. ; Cohen. F. ; and Nichoi.s, R. G. : Ajcrraniilocytosls treated with penicillin. 
J. A. M. A. 126: 1027 102S. Dvvvuihvr 10. 1J)44. 

* Dameshek, W., and Wolfson, L. E. : Preliininar.v report on treatment of agraniilocytosiH 
with sulfathiazole. Am. J. M. So. 203; S19-82.S, June 1942. 

'’Nixon. N. ; Koki:rt, .T. F. : and THu.mks. K. B. : Treatment of agranulocytosis with 
sidfadiazine. Am. J. M. So. 206; 713 722. Dooemher 1943. 
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Therefore prevention or control of the resulting sepsis with a chemo¬ 
therapeutic agent until normal leukopoesis re-establishes itself is a 
rational approach to the treatment of the disease. 

Cane report .—The patient was a 35-year-old aviation chief machinist’s mate. 
On 21 December 1944 he noted a white spot on the anterior border of the tongue 
and later that day developed an “upset stomach.” Tlie following day he noted 
spreading of the white spot on the tongue, redness around it and swelling of 
the submaxillary lymph nodes. On 23 Deceml)er he awakened with a swollen 
jiainful tongue and sore throat, and experienced difficulty in swallowing. When 
he drank cold water, for which he yearned, he develoi)ed chilly sensations. 

On the following day he reiiorted to the sickbay and was referred to the dental 
officer for treatment. Silver nitrate was applied to the affe< ted area on the 
tongue and to another area on the mucous membrane of the right cheek. That 
night he experienced great difficulty in sleeping because of a severe sore throat, 
painful sweUing, and dryness of the tongue, chilly sensations, and sweating. 
The next day the ulcers had become larger, the tongue more swollen, reddened 
and painful, and he developed symptoms of a systemic reaction, with shaking 
chills, fever, and malaise. However he was on liberty and remained at home. 

On 26 December a diffuse, dirty white membrane covered the gums, and he 
noted several more small ulcers in the oral cavity. He reported to the sickbay 
and was again referred to the dental officer who put him to bed and treated 
him with penicillin for a Vincent’s infection of the mouth. At this time he was 
acutely ill with a temperature of 103® F. and he developed a chill which lasted 1 
hour. Later he was seen by a medical officer who made a diagnosis of scarlet 
fever. Isolated the patient and instituted sulfonamide therapy. 

On the following day a blood count showed the total leukocytes to be 2,050, 
with 2 band forms, 88 lymphocytes, and 10 monocytes. The diagnosis was 
changed to granulocytopenia, malignant, and penicillin was continued, 20,000 
units every 3 hours, for the next 2 days. The patient’s condition did not Improve, 
however; there were brief periods when he became irrational, and he was trans¬ 
ferred to this hospital. Prior to admission, he had received 200,000 units of 
penicillin and 13 gm. of sulfathiazole. 

He was admitted on 29 December, at which time physical examination revealed 
an acutely ill white male who appeared quite confused. The temperature was 
104* F., the pulse rate 112, and the respirations were 25 per minute. The skin 
was hot, dry, and diffusely red. The gums were covered with a white-to-gray 
membrane and there were several dirty gray, necrotic ulcers in the oral cavity. 
One, 3 by 6 cm., wes on the anterior portion of the tongue which was quite swollen 
and red. The pharynx was moderately injected but presented no ulcerated areas. 
The left anterior cervical lymph nodes were somewhat enlarged. The heart 
and lungs were normal. The bladder was quite distended but there were no 
other remarkable findings. 

The blood count on admission showed 3,750,000 erythrocytes, and 2,300 leuko- 
cjrtes, with no neutrophils, 96 lymphocytes, and 4 monocytes. The patient was 
unable to void, but a catheterized urine specimen was normal. A blood specimen 
taken at this time was later reported negative for bacterial growth. The patient 
was given 50,000 Oxford units of penicillin in 1,000 cc. of 5-percent dextrose 
solution intravenously, the flow being regulated so that he received approximately 
10,000 units per hour. Concurrently he was given 10 ce. of pentose nucleotide 
and 20 units of liver extract. After the infusion was completed, 500 cc. of citrated 
whole blood was administered. Penicillin was again administenKi, r)0,0(H) Oxford 
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Table 1. —Blood counts during hospital stay 


Date 

WBC 

Neutro¬ 

phils 

Band 

forms 

Lympho¬ 

cytes 

Mono¬ 

cytes 

Premye- 

loc3rt^ 

RBC 

Hb. (per¬ 
cent) 

12/29..- 

2,300 

0 

0 

96 

4 

0 

3.75 

81.0 

12/30 . 

1,300 

4 

1 

89 

4 

2 


81.2 

12/31. 

2,700 

12 

25 

<)2 


1 


87.6 

1/i . 

4.950 

24 

22 

54 




87.6 

1/2 . 

9,350 







05.0 

1/3 - - 

7,800 






4.25 


1/4 . 

8,900 

.43 

8 

47 

2 



87.0 

1/6 

4,500 

67 


33 



4.75 

loao 

1/9 . 

4,100 

57 

8 

34 

1 



88.0 

1/10 . 

7,900 

69 

2 

29 




84.0 

1/12 . 

4, 550 

69 

4 

27 




88.0 

1/13 

5,450 







81.0 










Table 2. —Treatment administered 


Date 

Penicillin 

(units) 

Pentose 

nucleotide 

(cc.) 

Yellow bone 
marrow ex¬ 
tract (cap¬ 
sules) 

Liver extract 
(units) 

WbotoUood 

(co.) 

12/29 ... 

50,000 

10 


20 


12/30 . 

110,000 

40 

4 


750 

12/31 . 

120,000 

40 

8 



1/1 . 

125,000 

20 

8 



1/2 . 

120,000 

20 

8 



1/3 . 

60,000 

10 

8 



1/4 . 

60,000 


8 



1/5 . 

15,000 











units in 1,000 cc. of 5-percent dextrose solution intravenously, and was then 
continued in doses of 10,000 Oxford units intramuscularly every 2 hours. 

During the first 24 hours the patient's condition remained critical and he con¬ 
tinued to be in a confused state. At 1600 of 30 Deceinber, about 20 hours after 
admission, he developed a severe chill after the administration of 250 cc. of 
citrated whole blood, and by 1700 his temperature rose to 106® P. At 2100, approx¬ 
imately 26 hours after admission, his temperature was 97.6® F., he was sweating 
profusely, and stated that he felt somewhat better. On 31 December, the second 
hospital day, he was much Improved; his temperature varied between 98.6® and 
100® P., and the large necrotic area on his tongue sloughed, leaving a deep ulcer 
with a clean base. He continued to improve and his temperature thereafter 
remained normal. By 6 January, the ninth hospital day, he was up and about, 
and the ulcers of the tongue and oral cavity were healed. On 20 January he was 
discharged. 

After he was discharged, the patient admitted to his base medical officer that 
he had treated himself for gonorrhea and that he had taken 2 gm. of sulfathiazole 
fur 20 days prior to the onset of his illness. 

CX3MMENT 

The blood counts in this case are given in table 1. On the morning 
after admission a platelet count was 192,000. The bleeding time and 
clot retraction time were normal. A sternal puncture done about 12 
hours after admission revealed a maturation arrest of the granulocy¬ 
tic elements, with no mature cells but a rare band neutrophil, and a 
relative increase of the myeloblasts, although the total number of 
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white blood cells was considered decreased. A second sternal punc¬ 
ture done 9 days after admission revealed normal bone marrow. 

Treatment administered at this hospital is given in table 2. 
Although this patient received additional therapy, including pent¬ 
nucleotide, yellow bone marrow extract, liver extract, and whole blood, 
the dramatic improvement was noted during the first 48 hours of 
hospitalization and after he had received large doses of penicillin. 
Only relatively small amounts of the other drugs were administered 
during this time. The possibility that the reaction to the second trans¬ 
fusion was beneficial must be considered, especially as his improve¬ 
ment apparently followed it. However it may very likely have been 
coincidental. 

This case lends support to the theory that prevention or control of 
the overwhelming complicating sepsis by a chemotherapeutic agent 
is the most rational treatment of malignant granulocytopenia. Peni¬ 
cillin is the safest and best therapeutic weapon available at present, 
because penicillin itself is not capable of producing the disease. 


4 ^ 4 


PENICILLIN TOPICALLY IN CHRONIC ULCERS 

The secondary infection In chronic stasis ulr*era responds readily 
to topical applications of penicillin. It is thought to be superior to 
other bacteriostatic agents that are generally used for this purpose. 
In the early stages rapid healing occurs when the infection and 
stasis are controlled. Healing is delayed In the cases of chronic 
ulceration because of extensive fibrosis of the edges and poor arterial 
blood supply.— Lovell, D. L. : Penicillin; its topical use as bacteri¬ 
ostatic agent for palliative treatment of chronic stasis ulcers of 
lower extremities. Arch. Surg. 51: 22-27, July-August, 1945. 


4 4 


CHRONIC STASIS ULCERS OF LEG 

The local infection in all cases subsided rapidly after the applica¬ 
tion of penicillin. Penicillin appeared to be far superior to other 
bacteriostatic agents in cases in which there had been previous treat¬ 
ment. The infection was controlled more readily when the dressings 
were changed twice each week.— Lovell, D. L. : Penicillin; its to^ 
ical use as bacteriostatic agent for palliative treatment of chronic 
stasis ulcers of lower extremities. Arch. Surg. 51: 22-27, July- 
August 1945. 
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PLASTIC RECONSTRUCTION OP LIP 
FOLLOWING GUNSHOT WOUND 

REPORT OF A CASE 

JACK V. CHAMBERS 
Commander (MC) U.S.N.R. 

Probably there is no field of surgery in which the restoration of a 
part to normal, or as nearly normal as possible is as highly selected 
and in which the end results are as obvious as in the field of plastic 
surgery. With our newer drugs, our system of rapid evacuation 
from front lines to base hospitals, either abroad or at home, and with 
men better trained in plastic repair, the worst type of mutilation can 
be given some semblance of the normal, at least enough so that the 
patients do not become outcasts. The following case is an example. 

Case report ,—^The patient, a 21-year-old Marine, was hit In the mouth by 
an enemy bullet, causing extensive injury to the soft tissues of the jaws, lip, 
and tongue, and a severe compound comminuted fracture of the mandible with 
loss of the following teeth: Numbers 20, 21, 22, 23, 24, 25 and 26. 

He was placed in a field hospital and given treatment for shock and a de¬ 
bridement was done. A booster of tetanus toxoid was given and sulfonamide 
dressings were applied. Nine days later, at a base hospital, his condition had 
improved to such an extent that it was possible to carry out further debride¬ 
ment, and the fragments of the mandible were fixed with a Roger Anderson 
splint. There was considerable infection during the early phases and osteo¬ 
myelitis of the mandible developed. 

After 6 weeks the Roger Anderson splint was removed, at which time the 
fragments were held in fair alinement by fibrous union, but infection w'as still 
present. Three months after the initial injury the patient’s condition was such 
(hat he was able to be transferred back to a hospital in the United States. 

On arrival at this hospital x-ray examination of the mandible revealed begin¬ 
ning bony union and osteomyelitis was present. There was a draining sinus, 
both in the mouth and beneath the mandible on the right side exteriorly. Numer¬ 
ous shell fragments were demonstrated around the jaw and neck. 

The tongue had completely healed, and all edema and infection of the lip had 
subsided, leaving a jagged V-shaped opening in the middle and completely through 
the lower lip, extending to the mentum. The right comer of the lip had a jagged, 
oblique scar with resulting lowering of the lip and destruction of the vermilion 
border and angle of the mouth. 

Two months after arrival at this hospital (6 months after the initial injury) 
the osteomyelitis had subsided and the first of a series of oi)erations was done 
in reconstruction of the lips and jaw. 

An open reduction was done through an incision below the mandibular ridge 
on the right side. Maliinion with a fibrous and bony bridge was found. An 
osteotomy was done, with reposition of fragments and proper occlusion of the 
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Pliofcijrraph taken 9 days after enemy bullet hit patient in mouth, and photograph 
taken 8 months after injury and after plastic restoration of lips and mandible. 
Present scars are to be removed at a later date. 


teeth. Fragments were held with a vitallium plate and screws. A Winter 
arch bar with elastic traction was used to obtain occlusion. Three wen^ks later 
the elastic traction was removed and the articulation of the upper and lower 
teeth was satisfactory. Two months later the vitallium plate and screws wore 
nmioved. Good alinement and bony union had taken place. 

Two weeks after the removal of the vitallium plate the first plastic repair 
was done on the lip, with removal of the scar tis.sue in the center defect, bringing 
the fillers of the orbicularis oris into apposition and holding them with throiigh- 
and-throiigh black silk sutures. The vermilion edges of the defect were approxi- 
mateil. The scar in the corner of the mouth was removed at the same oi)era- 
lion and a new vermilion border constructed. 

Three succecKling plastic operations at intervals of 3 and 4 weeks were neces¬ 
sary to construct a lip resembling normal. These oper*ations were not at- 
tempteel until acrylic partial dentures with cast clasps had lieen constructed 
to give’a normal contour to the mouth as an outline in repair of the lip. 

There still remains a scar from the vermilion border in the center and 
comer of the mouth, extending down the chin about centimeters. No at¬ 
tempt will be made to remove these scars for at least 6 or 8 months,!preferably 
Itaiger. 

COMMENT 

Plastic restoration of facial features imitilatecl by jiunfire often 
restores the psychic equilihriuin in an iiulividual. In the case de¬ 
scribed here the patient refused to jro on liberty prior to j^lastic re¬ 
pair of his lip. During the firet few months in the hospital he would 
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leave the confines of his ward only in case of necessity, but now feels 
free to move about in public. 

Frequently other trained specialists work with the plastic surgeon. 
In this case both the orthopedic and dental surgeons worked to¬ 
gether to reconstruct the mandible and do the prosthesis necessary. 


$ 4 ; 


RED CELL AGGLUTINATION IN PNEUMONITIS 

The red cell agglutinating agent present in the lungs of mice 
infected with pneumonitis virus has been subjected to study. Maxi¬ 
mum agglutination deveh»ps after heating the fresh lung extract at 
TT)® C. for 5 minutes. The agent is absorbed from active extracts by 
preparations of mouse red cells and of fresh normal mouse lungs. 
Mice injected with the heated agent develop active immunity against 
the living virus and their sera have the capacity of inhibiting red 
cell agglutination. The sera of rabbits inununized against living 
pneumonitis virus or against active heated mouse lung extract 
inhibited red cell agglutination. Hamsters appear to be susceptible 
to infection with the pneumonitis virus but attempts at continued 
serial passage were unsuccessful. The agglutinating agent has been 
purified by precipitation with ammonium sulfate. The purified 
agent retains its agglutinating and immunizing capacity.—MnjA, 
K. C., and Dochbx, A. R.: Further observations on red cell aggluti¬ 
nating agent present in lungs of virus-infected mice. Proc. Soc. 
Exper. Biol. & Med. 60: 141-143^ October 1945. 




STILBESTROL IN PROSTATIC CARCINOMA 

Neither stllbestrol nor castration represent a cure of prostatic 
carcinoma. After 4 years of their use by a large number of urologists, 
with variable results and opinions, only one result seems agreed 
upon. Neutralization by stilbestrol or castration does improve a 
majority of patients and does permit them to live at least mudi 
more comfortably if not longer. For want of anything better, 
therefore, it should be used on every patient with carcinoma of the 
prostate gland.— Piebson, L. E. : Treatment of carcinoma of prostate 
gland. J. Iowa M. Soc. 35: 357-350, September 1945. 
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GLASS STIRRING ROD IN URETHRA AND BLADDER 


A CASE REPORT 

HAMDEN C. MOODY 
Captain (MC) U.S.N.R. 
and 

MYRON H. NOURSE 
Lieutenant Commander (MC) U.S.N. 

Foreign bodies in the male uretlira are not uncommon. The litera¬ 
ture lists items and articles of such variety and bizarre nature as to 
l)e almost incredible. Such things include crochet hooks, glass mar¬ 
bles, four-pronged fork, thermometers, pencils, and hairpins. This 
is not the initial instance in which a glass stirring rod has been found 
in the urethra; however because of its relative infreciuency and unusual 
circumstances, it warrants mention. 

Case report .—A seaman, first class, 35 years of age, was admitted with the com¬ 
plaint of Inability to “pass water” and "pain in the re<-tum.” On the previous 
evening, during a rather severe drinking bout, lie attempted intercimrse, and 



—Official U. 8, Navff Photon. 

Anteroiiosterior and oblique views of glass stirring rod in urethra anti bladder. 
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possibly because of unsatisfactory erection, the girl “inserted something” into 
his penis. He returned to quarters and during the early morning found he was 
unable to urinate. He reported to the sickbay and was admitted to this hospital. 

Physical examination revealed a well-developed, well-nourished white male 
who was not acutely ill. The temperature was 90.8® F. There was a bulge in 
the perineum, painful to pressure. The bladder was palpable 3 fingers above the 
symphysis. There were no lacerations about the penis and rectal findings were 
negative. Anteroposterior and lateral roentgenograms of the pelvis are shown. 
The object was partially in the posterior urethra and partially in the bladder. 

The patient was immediately taken to the operating room where, under spinal 
anesthesia, an external urethrotomy was performed. A glass highball stirring 
rod, measuring 15 cm. in length and 6 mm. in width, was removed from the 
posterior urethra and bladder. There were no fragments. A No. 24 E^nch 
sound was passed through the penile urethra with no evidence of obstruction. A 
No. 18 Bardex soft rubber catheter was anchored into the bladder through the 
penis and the wound closed subcutaneously with 00 chromic catgut and the skin 
with silk. The urine was slightly blood-tinged. 

The patient was placed on sulfathlazole postoperatively for 5 days. The 
catheter became dislodged during the night of the fourth day and was not 
replaced. The skin sutures were removed on the eighth postoperative day, and 
the patient was discharged on the fourteenth postoperative day. He returned 
2 weeks later for urethral dilatation. His stream was normal and the perineum 
well healed. 

SUMMARY 

The case of a 35-year-old male is reported, who, during a drinking 
bout, acquired a highball glass stirring rod within his posterior 
urethra. The foreign body was removed through an external ure¬ 
throtomy and the perineal wound was healed in 4 days. It is inter¬ 
esting that the rod, 15 cm. in length, had been manipulated around the 
\yend of the posterior urethra and partially into the bladder and was 
still in one piece. 




DIAGNOSIS OF LATE SYPHILIS 

Seronegativity in patients treated late has no bearing on the prog¬ 
nosis and certainly cannot be accepted as sole evidence of cure. 
Asymptomatic neurosyphilis, the uniform precursor of the dread 
late neurosyphilitic manifestations, can be detected only by spinal 
fiuid examination.— Schambero, L. I.: Prognosis of syphilis; a 
critical review of clinical, autopsy, and life insurance studies. Am. 
J. Syph., donor. & Ven. Dis. 29: 529-550, September 1945. 
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ELECTROCARDIOGRAPHIC CHANGES 
IN CARBON TETRACHLORIDE 
POISONING 

REPORT OF A CASE 


HORACE B. CONAWAY 
Commander (MC) U.S.N.R. 
and 

FREDERICK HOVEX 
Pharmacist’s Mate, second class, U.S.N.R. 


A case of accidental poisoning caused by the ingestion of carbon 
tetrachloride was seen in a patient admitted to a U. S. Naval base 
hospital in North Africa, where serial electrocardiograms were taken. 
In this type of poisoning, damage to the liver, kidneys, adrenal glands, 
limgs, and brain is usually stressed, so it was thought the acute degen¬ 
erative myocardial changes evidenced by the electrocardiograms in this 
case would be of interest. 

Case report .—^A 30-year-old Merchant Marine cook aboard a Liberty ship was 
admitted to this hospital conxplaining of epigastric burning, gnawing and crampy 
abdominal pain, flatulence, nausea, vomiting, diarrhea, dimness of vision, and 
frontal headache. These symptoms had become increasingly more severe during 
the preceding 36 hours, following the ingestion of several mouthfuls of Are 
extinguisher liquid (carbon tetrachloride). He had been drinking heavily during 
the preceding 24 hours. 

On admission he appeared apprehensive, nervous, and was suffering from acute 
upper abdominal pain and vomiting, which persisted throughout most of his 
illness. A distinct odor of carbon tetrachloride could be noticed on his breath. 
He did not appear acutely ill; the temperature was 100® P., pulse rate 106 beats 
per minute, regular, of good volume, and the respirations were normal. On the 
fourth hospital day he developed Jaundice, an enlarged and tender liver, which 
eventually extended 4 fingerbreadths below the costal margin, a blood pressure of 
150/100, and he began to show moderate, generalized anasarca. 

Urinalysis showed from 100 to 200 milligrams of albumin, with two to four red 
blood cells per high-power field, and a few coarsely granular casts. The blood 
showed an icterus index of 30 milligrams per 100 cubic centimeters, the leukocyte 
count was 13,650, with a normal differential, and the blood nonprotein nitrogen 
was 200 milligrams per 100 cubic centimeters. 

During this time the patient was treated with intravenous injections of dex¬ 
trose and with symptomatic therapy. On the ninth hospital day he developed 
signs of circulatory and respiratory collapse, with marked cyanosis, rapid, 
irregular pulse, dyspnea, and pulmonary edema. At this time he became seml- 
.stuporous, confused, and showed marked asthenia, hemoptysis and epistaxis. He 
was placed in an oxygen tent and given repeated doses of nikethamide and one 
dose of morphine, with good response. 
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teenth hospital day the temperature was 101" F., the pulse rate 96 beats per 
minute, and respirations were 32 per minute, with chest signs suggestive of 
bronoho-pneumonia. The leukocyte count was 16,600, with 4 percent band forms, 
91 percent segmented cells, 4 percent lymphocytes and 1 percent eosinophils. The 
hemoglobin concentration was 71 percent; the erythrocytes numbered 3,980,000 
per cu. mm. of blood. Penicillin therapy was instituted, 300,000 units being ad¬ 
ministered during a 3-day period, and two transfusions of 2ii0 cc. of whole blood 
were given on successive days. 

By the twentieth hospital day the patient was much improved and had a normal 
temperature and pulse rate. Laboratory findings were within normal limits. 
Three days later the liver edge was found to be only 2 fingerbreadths below 
the costal margin, with complete disappearance of the anasarca following a 
spontaneous diuresis. Convalescence was uneventful, and the patient was 
evacuated. 

COMMENT 

It is evident that the heart muscle suffers severe, acute degenerative 
changes in carbon tetrachloride poisoning, as indicated by the electro¬ 
cardiographic findings in this case. The rapidly reversible changes 
in the serial tracings can well be attributed to cloudy swelling, fatty 
degeneration, or petechial hemorrhagic phenomena. 

Serial electrocardiograms showed marked changes from day to day. 
Sinus bradycardia was followed by auriculoventricular nodal rhythnn 
auricular fibrillation, sinus arrhythmia, and normal sinus rhythm. 
A transient right axis deviation was present in two tracings. The P 
waves show'ed notching, broadening, and directional changes. The 
QRS complexes varied in amplitude and showed some splintering in 
later records (lead IV). T waves varied in voltage, direction and 
form, especially in leads I and IV, and S-T« showed some elevation, 
which returned to normal. The P-R interval remained at the upper 
limits of normal, later increasing to 0.24 second with subsequent 
return to normal. 






INTESTINAL OBSTRUCTION: FLAT ABDOMINAL FILMS 

In cases of intestinal obstruction a Miller-Abbott tube or a Levin 
tube will frequently stop vomiting, giving a false impression of im¬ 
provement, say Chicago’s N. S. Zeitlin and M. S. Mazel. They depend 
considerably on the x-ray films for determining the cause of a dis¬ 
tended abdomen. The frequency of vomiting and the re<*tal passage 
of small stools, they contend, are important but not conclusive. 
Flat films of the abdomen in acute cases will frequently reveal the 
correct diagnosis.— Zkitijn, N. S., and Mazel, M. S. : Intestinal ob¬ 
struction ; further experiences in use of flat abdominal films. Ra¬ 
diology. 45 : 267-277. Seijteniber 
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MEDICAL AND SURGICAL DEVICES 


HANDLE FOR AURAL SPECULUM 

ALBERT HAROLD WILLIAMS 
Sonior Assistant Surgeon (R) U.S.P.H.S. 

When the need arose for approximately 600 ears to be examined 
daily at a Separation Center, a practical method of conducting otos¬ 
copy was sought, with a view toward convenience, minimal loss of 
time, and conservation of energy. 

A circular metal ring was constructed to accommodate the medium- 
sized bakelite type of ear speculum which is supplied with the stand¬ 
ard U. S. N. diagnostic set. The fit is a tight one, which, never¬ 
theless, can be easily disassembled. To the outer circumference of 
the ring was fused a handle such as pictured in the accompanying 
illustrations. A light-weight metal with a moderately high degree 
of malleability is preferred. This handle extended 5 inches from the 
ring. The entire device was sprayed with black lacquer or had black 
enamel paint baked upon it to prevent distracting reflections of light 
rays. A very serviceable handle was obtained from surveyed spoons. 

Two such instruments were used by the examiner, one reposing in 
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3. Instruiueiit iu use. 


a sterilizing solution while the other was actually being employed. 
A shallow basin not over 4 inches in depth and tilled with antiseptic 
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issue cup, drinking, without handle, borrowed from the crew’s meh>, 
has been found well suited for this'purpose. The assistant, who is 
also a recorder of the physical findings, removes the device from the 
solution, carefully wipes the outside of the speculum with a dry towel 
and places the instrument upon the table. The residual thin film of 
alcohol, acetone, and water is soon volatilized from the inside of the 
speculum. 

1. This light-weight device is less fatiguing than is an electric 
otoscope with its heavy battery case, especially when used for a large 
number of examinations. 

2. The speculum need not be removed for repeated cleaning and 
sterilizing as in the case of an electric otoscope. 

3. The speculum is never handled with the fingers, thus obviating 
the not infrequent occurrence of fumbling with a smooth cone, which 
is often wet and slippery. 

4. By means of this handle, the direction of the speculum may be 
guided with a well controlled amount of pressure and torsion neces¬ 
sary to straighten the serpentine shaped cartilaginous portion of the 
external auditory canal. This, of course, is aided by the application 
of posterosuperior traction of the pinna exerted by the thumb and 
forefinger of the examiner’s other hand. 

5. The use of the handle permits an unobstructed path of light from 
its source behind and beside the examinee to the head mirror worn by 
the examiner. 

6. Use of a speculum with reflected illumination furnishes a view 
of the entire external auditory canal and the drum, without the exsig- 
geration produced by the magnifying lens of an electric otoscope. 

7. Need for replaceable batteries and special light bulbs is 
eliminated. 


$ ^ 


VITAMIN C IN ALLERGY 

Vitamin C plays a valuable role in the treatment of nasal allergy, 
but is useful fundamentally in large doses ranging a minimum of 
250 mg, daily with an optimum dosage of 750 mg. daily. Vitamin C 
is useful in allergy either by oral therapy or by injection. The 
results of the administration of vitamin C are in general advanta> 
geous to allergic patients with or without desensitization. In some 
cases vitamin C therapy alone proved superior to pollen desensitiza- 
tion in previous years. Allergic disturbances are related to nutri¬ 
tional deficiencies, primarily that of ascorbic acid.— Ruskin, S. L. : 
High dosage vitamin C in allergy. Am. J. Digest. Dis. 12: 281-313, 
September 1945. 
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MODIFICATION OF THE ZIMMER CLAMP 
FOR CRANIAL SKELETAL TRACTION 

JONATHAN M. WILLIAMS 
Li<*uteiiam Coninimider (MC) U.S.N.R. 

Rt'cently it became necessary in the treatment of a fracture disloca¬ 
tion of the cervical region to apply skeletal traction via the skull. 
The facilities at hand were meager and did not include either Crutch¬ 
field tongs or other instrument which might have been suitable as a 
substitute. 

Attention was finally focused on the large size Zimmer clamp, such 
as is u.sed for skeletal traction with Kirschner wires. However the 
Kirschner wires, such as this instrument was built to accommodate, 
were too supple to permit an intended 2.5-pound traction, and such is 
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the clasping action of the clamp that a Steinmann pin, more desirable 
because of greater rigidity, could not be held securely. 

However it was noted that the pivotal point of the fixing member 
intended to hold the Kirschner wire was eccentrically placed. This 
made it possible to rotate the fixing bar 180 degrees and thus have a 
gap of approximately 1.5 cm. between the bar and the lip at the distal 
limb of the clamp. This suggested the possibility that a suitably 
shaped metal bar could be forged and inserted firmly in this gap and 
used for the sharp member which pierces the skull and affords the 
necessary skeletal fixation. 

As a temporary expedient, a chief machinist’s mate cut from stainless 
steel two serviceable “hooks’’ or “points” which snugly fitted into the 
above-mentioned gap. This makeshift piece of apparatus was in use 
for a number of days. Later refinements consisted in increasing the 
angle, shortening the length of the penetrating portion of the point, 
and devising a more secure fixation of the point on the Zimmer clamp. 

By shortening the length of the point there was less likelihood of 
f)enetrating too deeply, and by increasing the angle of the engaging 
tip, this tended to “set itself” into the bone. 




HYPERINSULfNISM AS A FACTOR IN PEPTIC ULCER 

Peptic ulcer is found only rarely in diabetics and this suggests 
some difference in constitution, since both are constitutional dis¬ 
eases. Hyperinsulinism can produce the symptoms of peptic ulcer, 
and the chronic hypoglyc-emia often induces hyperperistalsis and 
spasm which might lead to ulcer. The assumption that all cases 
of peptic ulcer have hyperinsulinism furnishes a ready explanation 
for the diabetic’s comimrative freedom from the other disease. 

Experiments showed that peptic ulcer imtients actually have 
hyperinsulinism. The fact that patients with the clinical diagnosis 
of peptic ulcer, but without x-ray confirmation of that diagnosis, 
have the same type of glucose tolerance curves as those in whom 
the confirmation was present leads to the possibility that the hyper¬ 
insulinism, or at least the chronic hypoglycemia, might have some 
etiologic relation to ulcer. The role of cjiflfeine in producing 
hyperinsulinism suggests that we re-evaluate the assumed harm¬ 
lessness of that alkaloid.— Abraiiamron, E. M. : Hyperinsulinism 
as a factor in peptic ulcer. Am. J. Digest. Dis. 12: 37fi-382, 
November 1945. 
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STREAMLINED FOOT BATHS 


EDWARD F. ADDENBROOKE 
Coiiiniander (MC) U.S.N.U. 

As a rule the administration of foot baths is an untidy affair. 
Buckets, pans, and basins are strewn about, and damp Hooi-s are stained 
by silver nitrate, potassium permanganate, or iodine. 

Tlie accompanying illustration shows a foot-bath device construetetl 
of galvanized iron by the 4Cth Naval Construction Battalion. 

Each comj)artment was 2% inches low^er in front than in the back, 
measuring 9 inches in height in front and II 14 inches at the back. 
The sides of each compartment measured 18 by 15 inches. There 
weiT si.x such com|)artments, making an over-all length of 88 inches. 
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Three sets of faucets with swinging arms were so placed that each 
set served two compartments. 

The inner surfaces of the compartments were painted with alumi¬ 
num paint. They were scrubbed clean each night and disinfected. 
About every 10 days the paint was scraped down and the compart¬ 
ments repainted. 

Five of the compartments were used for foot baths, the sixth being 
kept for sitz baths. A 3-gallon mark was placed about one-half way 
up the wall of each compartment. With this known amount of water 
in the compartment, addition of a measured amount of concentrated 
stock solution gave the desired dilution for the bath. These solutions 
were kept in a shelf cabinet above the tubs. 

When the patient has finished hi.s soak he reverses his position; 
the feet are placed on a footrest, dried, and further treatment or 
dressings applied if indicated. 

With the device and method described, a hospital corpsman or nurse 
can easily and neatly treat 12 patients per hour, and with no scattering 
about of basins, or spilling and staining by medicaments. 




TRANSMISSIBILITY OF LEUKEMIA 

Attempts were made to transmit leukemia fr(»m man to man. 
Material used consisted of blood and lymph nodular and splenic 
emulsions of chronic myeloid, lymphatic, and acute leukemias. At¬ 
tempts were made with whole blood to cross-transmit chronic myeloid 
leukemia to patients with chronic lymphatic leukemia and vice versa. 
All transmission attempts from man to man and cross-transmissions 
between patients with leukemia failed with a period of observation 
of two years.— Thiebsch, J. B. : Attempted transmission of human 
leukemia in man. J. Lab. & Clin. Med. 30: 866-874, October 
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CURABILITY OF MADURA FOOT 

The statements of Strong and Mnnson-Bahr in the latest editions 
of their textbooks of tropical diseases, namely that the only effective 
treatment of Ma<lura foot Is amputation, apparently no longer hold 
true. Probably the fungistatic action of the sulfonamides is a suffi¬ 
cient support to aid nature In her attempt to cure this infection. 
This is analogous to the results of the well known bacteriostatic 
action of these drugs.— Peters, J. T.: Clinical cure of Madura foot. 
Am. J. Trop. Med. 25: 363-365, July 1945. 
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BOOK NOTICES 


Publishers submitting bt>oks for review are requested to address 
them as follows: 

The Editor, . 

United States Naval Mexicat. Bulletin, 

Bureau of Medicine and Surgery, Navy Department, 

Washington 25, D. C. 

(For review) 


Diseases of the Breast, Diagnosis, Pathology, Treatment, by Charles p. Gesehirk- 
ter, M. A., M. D., Lieut. Comdr. Medical Corps, V. 8. N. R.; Director of The 
Francis P. Oarvan Cancer Research Laboratory; Pathologist, St. Agnes Hos¬ 
pital, Baltimore. With a Special Section on Treatment, In (Collaboration witb 
Murray M. Copeland, A. B., M. D., F. A. C. 8., Instructor in Surgery, Johns Hop¬ 
kins Medical School; Visiting Surgeon and Assistant Oncologist, University 
Hospital, University of Maryland Medical School; Visiting Oncologist, Balti¬ 
more City Hospitals. ^6 pages; 593 illustrations. 2d edition. J. B. Lippiii- 
cott (Co., Philadelphia, Pa., publishers, 1W5. Price $12. 

This second edition closely parallels the first, but, as the author 
states in the preface, the orientations to the seven major divisions of 
the book have been enlarged and rewritten, the chapter entitled “Mam¬ 
mary Cancer” has been enlarged and the chapter on the “Mechanism of 
Tumor Formation” has been rewritten. 

The scope of the text is most comprehensive and the arrangement 
orderly. It is divided into seven parts. Each part is preceded by a 
preface or orientation, which forecasts in condensed form the subject 
matter later described in detail. 

Part One deals with mammary development and includes compara¬ 
tive anatomy and embryonic development of the human breast; physi¬ 
ologic changes in the breast, both normal and pathologic; and discus¬ 
sion of approved methods of examination and diagnosis. Part Two 
considers both normal and abnormal changes in the breast due to 
pregnancy and lactation. Part Three deals with chronic cystic mas¬ 
titis. Under this caption are grouped mastodynia, so-called adinosis 
or Schimmelbusch’s disease, and cystic disease (both solitary cysts and 
multiple cysts). Chapter Eleven of this section considers in great 
detail the endocrine aspects of chronic cystic mastitis. Part Four 
tabulates and describes benign mammary tumors. Part Five is de- 


Digitized b'> 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 



APRIL 1946] 


BOOK NOTICES 


605 


voted to malignant mammary tumors, and as would be expected, the 
longest portion deals with malignant tumors of epithelial origin. 
Part Six is concerned with the treatment of mammary lesions, and 
includes consideration of simple and radical surgical methods and 
technic, chemo- and endocrine therapy and irradiation. For cancers 
confined to the breast, radical mastectomy only is considered the proper 
treatment. However, in those cases with axillary metastases, post¬ 
operative irradiation by modem technic increased the five-year sur¬ 
vivals of the author’s series from 25 to 30 percent. Preoperative ir¬ 
radiation does not add to the percentage of cures and is an inadvisable 
procedure. Part Seven details the experimental production of benign 
and malignant mammary tumors. 

In describing mammary tumors, the author follows a more or less 
individual classification as formerly adopted by Bloodgood. Contrary 
to accepted terminology, the word cancer is used as synonymous with 
carcinoma. Some of the graphic charts given are quite complex and 
rather than simplify the text, tend to confuse the rapid reader. There 
is often much overlapping and rep)etition and there is one theme which 
nms throughout the book. Its repetition impresses the reader with 
the tremendous amount of valuable experimental work done by the 
author and his coworkers in the field of estrogenic and luteal hor¬ 
mones as causative factors in the production of mammary dysplasia 
and this paves the way for the theoretic discussion of the mechanism 
of tumor formation. 

Schimmelbusch’s disease, or so-called adenosis, is regarded as a more 
advanced stage of mastodynia and develops as the result of stimula¬ 
tion by excess of estrogenic substances in a breast lacking in lobule 
formation. Multiple cystic mastitis represents an advanced condition 
of adenosis, but is more likely to develop in a breast in which lobule 
formation is more nearly normal and when estrogen stimulation has 
been withdrawn. Experimental data is presented to show the depend¬ 
ence of lobule formation on luteal hormones and lutein-like substances, 
especially testosterone. Schimmelbusch’s disease and chronic cystic 
mastitis are not considered possible precancerous lesions, but as 
dysplasias caused by imbalance of estrogenic and luteal hormones. 
However if this imbalance is persistent and of marked degree in favor 
of estrogen, malignant change may result. 

The chapter on the Mechanism of Tumor Formation departs some¬ 
what from the truly scientific and invades the field of philosophy. 
The reader should consider it in this light. Editing has been care¬ 
fully done. The only typographic error noted occurs on page 642. 
The word “radical” appearing here was evidently intended to be 
“radial.” The references appended to the end of each chapter are 
exhaustive. The value of the text is enhanced by many well chosen 
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illustrative photographs and photomicrographs and by several un¬ 
usual pen and ink drawings depicting the characteristics on palpa¬ 
tion of the various mammary tumefactions. The complexities of 
endocrine physiology are complicated by confusing names given to 
the various natural hormones and their many synthetic cousins. But 
parenthetic definitions are given in the body of the text so tliat a 
neophyte may attempt to understand. Yet the discussion retains its 
postgraduate level of interest for the close student of endocrinology. 

Clinical Pabasttoloot, by Oharleg Franklin Craig, M. D., M. A. (Hon.), F. A. 
C. S., F. A. C. P; Colonel, United States Army (Retired), D. 8. M.; formerly 
Direetor, Army Medical Sehool, and Assistant Commandant, .Army Medical 
Center, Washington, D. C.; Emeritus Professor of Tropical Medicine in the 
Tulane University of Louisiana, New Orleans, La.; and Ernest Carroll Faust, 
M. A., Ph. D., Professor of Parasitology in the Department of Tropical Medi¬ 
cine, Tulane University of Louisiana, New Orleans, La.; Consultant to the 
Secretary of War, Army Epidemiologic Board on Epidemic and Tropical Dis¬ 
eases. 4th edition, thoroughly revised. 871 pages; illustrated with 305 engrav¬ 
ings and 4 colored plates. Lea & Febiger, Philadelphia, Pa., publishers, 1015. 
Price $10. 

Since only two years have elapsed since the previous edition of this 
book, the present fourth edition may be critically analyzed for changes 
important enough to justify a “thoroughly revised” publication at this 
time. Evidence of expansion is reflected in the increase in size from 
767 to 871 pages. Part of this increase is found in the introductory 
material which has been changed from a single chapter to six, cover¬ 
ing the same material in more detail; some new material has been 
added, especially in regard to the distribution of human diseases and 
climate. Most of the increase is found in the section on Arthropods 
and Human Diseases. The recent, and sometimes bitter, experience 
of the Armed Forces is reflected in this recognition of the increasing 
importance of medical entomology. 

The changes throughout the text primarily involve the incorpora¬ 
tion of data that has accumulated or has been published during the 
past two or three years. The addition of a paragraph on Pathi^ 
nicity for each parasite does not appear to add as much as is inferred 
from the reference in the Preface. Some of the text has been rewrit¬ 
ten in part without major alteration of the content. The increased 
emphasis on diseases caused by bacteria and viruses and transmitted 
by arthropods is surprising in a book on parasitology. The authors 
justify these details on the basis of more closely associating these in¬ 
fections with their vectors; by so doing they have left the field of 
parasitology and entered that of tropical medicine. 

The bibliography is extensive and includes 14 textbooks or manu¬ 
als published or revised in 1943 to 1946 and not included in the former 
( ditions. Of nearly twelve hundred other references, more than two 
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hundred were not previously listed; some of those cited are dated 
prior to 1940 to cover new material on arthropods and diseases re¬ 
ferred to above. There is a minimum of new material on laboratory 
technics. DDT and the repellents are briefly mentioned in the dis¬ 
cussion on control of certain insects. The newer drugs used in the 
treatment of leishmaniasis are included. 

The section on malaria, our most important parasitic disease, is 
disappointing in part. The four color plates are no better than they 
were in the previous edition, much poorer than can be found in other 
publications. The recommended therapy is that abandoned by the 
Navy over two years ago; specifically exception may be taken to the 
stAtements that quinine continued sufficiently long will cure malaria 
and that every malaria case should have a course of plasmochin; the 
recommended dosage of atabrine is unchanged from that of prewar 
days. *' 

The present edition might well replace older copies, but most of 
those having a third edition will find it adequate. 

The Cabi of the Nbubosxjroical Patikjjt, by Ernest Sachs, A. B., M. D. 268 
pages, 177 illustrations. The C. Y. Mosby Go., St. Louis, Mo., publishers, 

Price 16. 

The author, one of the neurosurgical pioneers in this country, has 
drawn on his long experience to present his views on the management 
of the neurosurgical patient. The text is profusely illustrated and 
divided into sections on preoperative examination and care, the oper¬ 
ating room, anesthesia, a general discussion of neurosurgical methods, 
surgical technic, and postopenitive care. In the final chapter the 
author presents a brief review of the development of neurosurgery as 
a specialty, and philosophizes on the question of operating on des¬ 
perate cases and the future of neurosurgery. 

Despite the brevity of the text, a considerable amount of valuable 
information is encompassed. Particularly interesting and unique fea¬ 
tures are the detailed descriptions of such items as surgical instru¬ 
ments, dressing carts, and other operating room equipment. These 
bits of essential information are generally omitted in neurosurgical 
writings. 

Interns and residents, particularly those charged with the respon¬ 
sibility of a neurosurgical service, will find the volume a handy guide 
in the care of their patients. Dr. Sachs not only describes important 
points on technic but gives the reasons why these points are essential. 

Neurosurgeons will likewise find valuable suggestions in the section 
on operative technic. However, a number of them are likely to dis¬ 
agree with some of Dr. Sachs’s statements concerning anesthesia, the 
surgical treatment of focal epilepsy, repair of spina bifida with me¬ 
ningocele or myelomeningocele and cranioplasty. Curiously enough. 
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surgery of the sympathetic nervous system is deleted from the text 
although the studies of Peet, Adson, and Smithwick in the surgical 
treatment of hypertension are mentioned in the final chapter. This 
omission is perhaps justifiable since these procedures are frequently 
performed by general surgeons. 

Two additional shortcomings of debatable importance are noted. 
Classic contributions are at times omitted in establishing the historic- 
background for the various operative procedures. Secondly, infor¬ 
mation on the recent developments in traumatic neurosurgery is defi¬ 
cient. However the author is perhaps justified in not sanctioning the 
newer methods until they have withstood the test of time. 

GovEaitMERT IN PiTBUc HEALTH, by Harry 8. Mustard, B. 8., M. D., LL. C., 
DeLamar Professor of Public Health Practice, and Director, School of Public 
Health, Faculty of Medicine, Columbia University. 219 pages. The Coididod- 
wealth Fund, New York, N. Y., publishers, 1945. Price |1.50. 

In 1942, a “Committee on Medicine and the Changing Order” was 
established by the Council of the New York Academy of Medicine 
in order to delve into problems that were facing “medicine of the fu¬ 
ture.” Dr. Mustard was chosen to write a monograph, to help evalu¬ 
ate the future needs of public health medicine. This was to be a socio¬ 
logic and historic treatise rather than a technical one. 

Dr. Mustard has done a fine job in writing this monograph of 219 
pages. He has written a scholarly, critical and historic evaluation 
of public health practice in this country dating back to prerevolution¬ 
ary war days. He has indicated the numerous ramifications and cross 
currents of local, state, and Federal influences in public health. He 
has shown the why and how of Federal “grants-in-aid” in elevating 
public health practices in this country where it was most needed and 
is still needed. He shows historically how “compulsory health in¬ 
surance” was established in 1798 for “sick and disabled seamen,” and 
that therefore compulsory health insurance is far from a new idea. 

One can readily trace in the text the undulating cycles of progress 
toward a better public health practice and service for the citizens of 
the United States and how there have always been the inevitable con¬ 
troversies among the local, state, and Federal health authorities, and 
politicians. 

Dr. Mustard makes strong point of the need of a good basic local 
health program before additional Federal monies are injected to aid 
in the expansion and engaging of novel health activities. One is im¬ 
pressed with the fact that a better public health practice is now in 
effect as compared with even recent decades. However continuous 
effort and good adult and public education are essential to produce a 
progressively adeqtiate public health program. 

Those who are interested in any phase of public health, be they 
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administrators, legislators, physicians, or those contemplating or¬ 
ganized health practices, should find their time well compensated with 
reading this small volume. 

The Hibtobt of StiBoiCAL Anesthesia, by Thomas E. Keys, with an Introductory 

Essay by Ohauncey D. Leake and a concluding chapter. The Future of Anaes¬ 
thesia, by Eoel A. Oillespie. 191 pages; illustrated. Scbuman’s, New York, 

N. Y., publishers, 1945. Price $6. 

Major Thomas E. Keys has given us a history of anesthesia from the 
beginning, wherein the Lord is given credit for being the first anes¬ 
thetist. He has given ample credit to the scientists producing or 
describing the various anesthetic agents that have been or are in 
present use. He has not adequately described the debt that modern 
surgery owes to the development of good anesthesia. Without such 
development, surgical procedures as performed today would be im¬ 
possible. 

Practically every physician has in his library several books on the 
history of medicine. Modern anesthesia has been developed more by 
the physicians of this nation than those of all other countries com¬ 
bined. There should be no more fascinating historic subject for the 
physicians of this country; it was in these United States that the first 
surgical procedure was performed under ether anesthesia. Who ad¬ 
ministered the first ether anesthetic is still a sectional controversy. 
Major Keys does not enter into this argument, but allows facts to speak 
for themselves. 

Illustrations of original anesthetic apparatus and procedures are 
excellent. In one of the addenda. Selected References Arranged hy 
Svhject^ a comprehensive bibliography is presented. 

In the concluding chapter, The Future of Anesthesia,, Dr. Noel A. 
Gillespie brings to our attention the tremendous need for professional 
anesthetists; he also stresses how inadequately the subject is taught in 
most of our medical schools. 

This is a book every physician could profitably read, and as a refer¬ 
ence book it is valuable to the anesthesiologist. 


Dr. W. C. Rontgbn, by Olio Olanser, Clevelands Clinie Foundation. Charles C 
Thomas, Springheld, III., publishers, 1945. Price, $4.50. 

Late on Friday afternoon, 8 November 1895, Wilhelm Conrad 
Rontgen was experimenting to see whether rays from a Crookes tube 
would be apparent, even if the tube was covered with a cardboard 
jacket. Darkening the room, no light was seen. Suddenly he saw a 
weak light shimmering from a spot nearby, where he knew a small 
bench was located. He again passed a series of discharges through 
the tube and again the same fluorescence appeared. Highly excited, 
he lit a match and discovered that the source of the mysterious light 
was a little barium platinocyanide screen lying on the bench. 
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During the next days he continued secretly and feverishly his 
research, found that the rays reached the screen through various 
materials, and that these materials put shadows on the screen. “To 
test further the ability of lead to stop the rays, he selected a small 
lead piece, and in bringing it into position observed to his amazement 
not only that the round dark shadow of the the disk appeared on the 
screen, but that he suddenly could distinguish the outline of his 
thumb and finger, within which appeared darker shadows—the bones 
of his hand.” 

On 28 December he published “On a New Kind of Rays, a Prelim¬ 
inary Communication,” and on 1 January 1896 he mailed reprints of 
this to physicist colleagues in Germany, France, and England. 

By 5 January the news was in the public press; on 6 January it was 
cabled over the world. On 13 January, on command, he demon¬ 
strated before Kaiser Wilhelm II in Berlin and was decorated with 
the Prussian Order of the Crown. 

On 3 March he received the honorary degree of Doctor of Medicine 
from the University of Wurzburg. On 16 April he was made hon¬ 
orary citizen of the town of Lennep, his birthplace. Four days later 
the Royal Order of the Bavarian Crown was bestowed. 

And so on through succeeding months, showers of medals, honorary 
memberships, and prizes were accepted or declined and in 1901 (the 
first year of Nobel awards) he received in Stockholm the Nobel prize 
in physics. 

This achievement and these sudden honors, however, were those 
earned by a full man. Fifty years of age, he had over a hard road 
attained eminence and recognition in physics. Chance had some part, 
but he was prepared to accept the challenge of the phenomenon and 
to trace the cause and effect. 

He presented the results of his investigations in three papers, the 
second appearing in March 1895, the third a year later. These are 
models of brevity and simplicity. “As in Luther’s theses there is never 
‘a word too little and never a word too much’.” 

This little volume makes dramatic reading, from his birth 100 years 
ago to his death after Germany’s debacle, his last years in the depress¬ 
ing times of national financial chaos. 

Honors never came more deservedly or quickly, and the world’s 
respect stayed with him through the 28 years to his death. 

I'KACTUREs OF THE Jawb, by Bobcrt H. Ivy, M. D., D. D. S., P. A. C. 8., Prvfc»m 
of Plastic Surgery, Bchool of Medicine and Oraduate School of Medicine and 
of Clinical Maxillo-facial Surgery, School of Dentistry, University of Pennsyl¬ 
vania; Chief of Plastic Surgery, Oraduate Hospital; Consultant in Plastic 
Surgery, Children's Hospital, Philadelphia; Plastic Surgeon to the Presbyterian 
Hospital; Colonel, Medical Officers Reserve Corps, U. 8. Army; and Lamrmce 
Curtis, A. B., M. D., D. D. 8., F. A. C. 8., Associate Professor of Plastic Surgery. 
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Graduate School of Medicine; Assistant Professor of MawiUo-facial Surgery, 
School of Dentistry, University of Pennsylvania; Chief of Oral and Plastic 
Surgery. 3d edition, thoroughly revised. 174 pages; illustrated with 199 
engravings. Lea & Feblger, Philadelphia, Pa., publishers. Price, $4.50. 

In the third edition of this popular work the authors describe several 
methods of treatment of mandibular and maxillary fractures, which 
methods were not included in earlier editions. 

The text advocates methods which may be employed by the surgeon, 
oral surgical specialist, or the dental practitioner immediately with¬ 
out the necessity of delay in reduction and fixation which at times have 
been occasioned by waiting technical dental laboratory procedure. 

The first chapter is limited to a review of anatomic consideration in 
fractures of the jaws. Subsequent chapters consider these fractures 
particularly as to the area in which they occur and outline pro¬ 
cedures to be followed in treating them. 

The ohapter on “Roentgenographic Technic” by LeRoy M. Ennis, 
and that on “Dietary Management of Fractures of the Jaws” by Clyde 
W. Scogin, which are included as a part of the text, are a particularly 
valuable addition to the volume. These subjects are of paramount 
importance in treating fractures of the jaws, and in the past have 
frequently received less consideration than they merited. 

The book is considered to be an excellent and concise compendium 
of procedure relative to the treatment of fractures of the jaws. It 
will make a wide appeal to both physicians and dentists who are 
interested in this field of professional activity. 
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MANAGEMENT OF CHEST WOUNDS 

Very few casualties with wounds of the chest who survive to be 
evacuated from the battlefield should die if properly equipped 
trained surgeons are available for their care. Anesthetists well 
trained in endotracheal anesthesia for thoracic surgery are essential 
to the proper care of war wounds of the chest. Endotracheal 
oxygen ether, administered through a closed apparatus capable of 
positive pressure is the preferred anesthesia in all perforating and 
penetrating wounds of the chest. Proper occlusion of open chest 
wounds with gauze and adhesive strapping is the preferred manage¬ 
ment until the i)atient is in a hospital equipped and staffed to do 
intrathoracic surgery. 

Early and repeated aspiration of hemothoraces, without air re¬ 
placement, is essential to the proper management of chest wounds. 
Hemorrhage has not recurred because of this practice. Early 
aspiration of large pneumothoraces and continuous aspiration by 
catheter water-seal drainage of pressure pneumonothoraees must 
be accomplished to secure a high survival rate in such conditions. 
Intercostal nerve block to relieve pain, promote deeper breathing and 
to facilitate expulsion by cough of blood and mucus in the tra¬ 
cheobronchial tree, is an important adjunct to therapy. Tracheal 
catheter suction has an important place in the pre- and post¬ 
operative management of chest wounds. 

Bronchoscopic aspiration of blood and mucus from the trachea, 
main stem bronchi and lobar bronchi is a good practice at the ter¬ 
mination of every operation upon a patient with a chest wound. It 
may be indicated in the preoperative, operative, and postoperative 
periods when less radical measures fail to clear the tracheobronchial 
tree. Replacement therapy is most important in chest wounds. 
Whole blood is the preferred fluid. Autotransfusion of pleural 
blood should be used whenever practicable. Care must be exercised 
to give the blood slowly after the systolic blood pressure has reached 
80 mm. Hg. and to give no more blood than is necessary to attain 
adequate resuscitation. Most wounds of the chest need only debride¬ 
ment of the chest wall, preceded and followed by proper chest 
management, replacement therapy, and oxygen therapy. 

Evacuation from the pleura of blood, air, and all foreign bodies, 
and irrigation of the pleura with physiologic salt solution is de¬ 
sirable in the surgery of perforating and penetrating wounds of 
the chest Complete expansion of the lung by inflating it out to 
the chest wall and evacuation of all pleural fluid and air should 
be attained at the end of all operations in which the pleura is 
opened. Sulfonamide or penicillin therapy should be continued 
until the pleura is free of all air and fluid and until any lung con¬ 
solidation has resolved.— Snyder, H. E. : Management of intra¬ 
thoracic and thoracoabdominal wounds in combat zone. Ann. Surg, 
122 : 333-^57, September 1945. 
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REPORT OF FOOD-BORNE STREPTOCOCCUS OUTBREAK 

JOSEPH D. PURVIS, JR. 

Lieutenant Oommander (MC) U.S.N.R. 
and 

GEORGE C. MORRIS 
Lieutenant H(S) U.S.NJI. 

On 5 September 1945 an outbreak of acute upper respiratory infec¬ 
tions occurred at a repair base on southern Okinawa. The outbreak 
was explosive in nature, 2 patients being admitted the first day, 3 
the second, 69 the third, 45 the fourth, and 14 on the final and fifth 
day, a total of 133 men. 

Clinical examination of the patients indicated tliat the causative 
organism was most likely a streptococcus (later proved by bacteriologic 
examination of throat cultures), and the explosiveness of the outbreak 
indicated that the organism probably had been disseminated by food 
or water. 

The messhall had been serving “10 in 1” rations. Ice cream, made 
at the base, was being served about once a week. Milk for breakfast 
cereal was prepared by diluting equal parts of canned evaporated 
milk and water in a large container immediately before use. Choco¬ 
late milk had been served on one occasion. Milk for drinking was 
served daily at breakfast and was prepared from powdered milk mixed 
each evening and stored overnight in a reefer. The mixing of this 
milk was done by two men. On inspection it was found that one 
of these men had an infected cut on his right wrist. Unfortunately, 
at the time of the inspection, the evening of the third day, none of the 
milk mixture was available for culture. 

The rema’lnder of the galley and messhall inspection was noncon¬ 
tributory. Storage spaces were reasonably clean and operating at ap¬ 
proved temperatures. Scullery technic was adequate. The water 
supply was adequate and was being treated and tested in a systematic 
and approved fashion. 

Among the food handlers, in addition to the powdered milk mixer 
with the infected wound, the following potential sources of infection 
were found: Two men with bandaged recent cuts; one with a clean 
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recent burn; one scullery worker with a nondraining distal abscess; 
two men with head colds; and one man with a sore throat. 

The messhall had been serving approximately 2,800 men at morning 
and evening meals and about 3,200 men at noon. The additional 400 
men were Seabees who were constructing the base. No cases occurred 
among this group of men. 

The galley crew consisted of 128 men, of whom 74 were food han¬ 
dlers. Throat cultures were made on 71 of the 74 food handlers and 
also from the cut on the milk mixer’s wrist. In addition scrapings 
from the throats of 21 representative patients were cultured. Nine 
of these were cases of scarlet fever; the other 12 were cases of tonsillitis 
and pharyngitis. All the patients had received between 7 and 10 
gm. of sulfadiazine before the cultures were taken. The cultures were 
all streaked directly onto 5-percent human blood agar plates. 

Typical Streptococcus pyogenes colonies were isolated from 8 of the 
9 cultures taken from scarlet fever cases, from 8 of the 12 cases of 
tonsillitis and pharyngitis, and from 5 of the 71 food handlers. The 
throat culture of the powdered milk mixer was one of these 5 positive 
cultures. In addition a heavy growth of Streptococcus pyogenes was 
obtained from the culture made of the material from his infected cut. 
This was an interesting finding in view of the frequency with which the 
same strain of streptococcus has been isolated from the throat as well 
as the infected wound in cases of so-called “wound scarlet.” 

Specimen cultures from 17 positive plates were sent to the labora¬ 
tory for grouping and typing. One of these cultures was broken in 
transit and one was found to be heavily contaminated. The remaining 
15 cultures were tested by the Lancefield precipitin reaction and found 
to be growing Streptococcus pyogenes, group A, which gave positive 
reactions to both type 8 and type 34 sera. They were tentatively 
classified as type 8-34 although the possibility was recognized that 
they may have been a new type. 

The epidemiologic evidence pointed directly to the powdeml milk 
mixer as ha^nngbeen the source of the causative organism, and the pow¬ 
dered milk mixture as the means of transmission to the other men. It 
was impossible to prove whether the contamination occurred from this 
man’s throat or wrist, although the latter seemed the more logical in 
view of the ease with which contamination could have occurred during 
the procedure of handling and mixing the powdered milk. Contami¬ 
nation by sneezing or coughing obviously could easily have occurred. 

Appropriate recommendations were made to ensure good galley and 
messhall technics. Daily inspections of all food handlers for further 
evidence of respiratory or digital infections were advised. The serv¬ 
ing of all milk and creamed foods was temporarily suspended. Cereal 
and coffee cream was served only in individual cans of undiluted evapo- 
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rated milk. The base was temporarily isolated to prevent any possible 
spread to neighboring camps. 

The medical oflScer at the base instituted throughout the camp a 
prophylactic sulfadiazine regimen, using a 1-gm. daily dose. This 
was suspended after 10 days. One mild case of dermatitis of a pruritic 
exfoliative type and several cases of urticaria occurred as adverse 
reactions, probably due to the sulfadiazine. 

The outbreak subsided almost as rapidly as it started. It was felt 
that this was due chiefly to the nature of the outbreak and that probably 
the use of sulfadiazine as a prophylactic measure played at the most a 
minor role. Several of the patients were moderately ill on admission 
but responded well to chemotherapy. During the 3 weeks following 
the outbreak there was no indication of a persistence of the infection 
among the base personnel as evidenced by the dispensary and sick-call 
rates. No immediate complications were noted in any of the patients. 

SUMMARY 

1. An explosive outbreak of upper respiratory infections occurred 
at a 2,800-man base on southern Okinawa. In all 133 men were 
involved. 

2. The causative organism was found to be Streptococcus pyogenes, 
group A, which reacted positively with both type 8 and type 34 sera. 
It was tentatively classified by Naval Medical Research Unit No. 2 as 
group A, type 8-34, although the possibility was recognized that it 
may have represented a new type. 

3. The same organism was isolated from the throat and from an 
infected cut on the wrist of a man who regularly mixed powdered milk 
for drinking and for use on breakfast cereal. 

4. Epidemiologic evidence seemed to indicate clearly that the or¬ 
ganism was food-borne, that the powdered milk mixer was the source 
of the organism, and that the powdered milk mixture was the method 
of transmission. Whether the organism originated in this man’s throat 
or in the infected cut on his wrist remains debatable. 

5. The outbreak subsided as rapidly as it began. 

i i 

INCIDENCE OF TRICHINOSIS 

The mortality rate from clinical trichinosis in the United States 
is 5 to 6 percent. It has been said that “trichinosis is one of the 
major health problems in the United States” and that “the United 
States has the greatest problem of trichinosis of any country in 
the world.” At the present time the public is not sufficiently pro¬ 
tected against the dangers of this disease.— Gould, S. B. : Trichinosis; 
major health problem in United States; what shall be done about it? 

Bull. New York Acad. Med. 21: 616-G24, November 1945. 
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AS USED ON OKINAWA 

MAYO L. EMORY 
SurgeoD U S.P.H.S. 

Following the recent campaign for Okinawa the nutrition of the 
native children presented a serious problem. Both malnutrition 
and undernutrition were universal and starvation was common. The 
nutrition of children under 6 years of age suffered the greatest. The 
caloric demand for children in this age group was naturally greater 
than in adults, as they required food, especially protein, for growth 
as well as for repair. The children under 6 years of age were not in 
an advantageous position to obtain food for themselves. This was 
especially true for children under 4 years of age who were unable to 
forage for themselves. 

Breast-fed children suffered the most. The quality of mother’s milk 
was not only poor due to the parent’s inadequate nutrition, but the 
milk was scant for the same reason. The quality of milk further 
progressively deteriorated in those mothers who nursed children for 
long periods of time. Okinawan children are usually nursed through 
the second year. 

Not only the kind but the quantity of food available for the natives 
was limited. There was an urgent need for a food that could be easily 
prepared and easily distributed, which did not require any special 
equipment or trained personnel, which could be concocted from exist¬ 
ing supplies, and which was acceptable to native tastes. Soybean 
was one of the foods available. It was found that a substance closely 
resembling milk (table 1) was produced as an intermediate step in 
the preparation of a native soybean dish tofu. 

On 18 July 1945 the formula was made up experimentally in a 
native kitchen and tried out in General Hospital G6-59 on the pediatric 
ward. The following day the formula was also used in the orphanage 
of 142 children of Dispensary GlO-20. Tlie food was readily accepted 
by the children. During the first 3 days of use some of the children 
passed large soft stools which were greenish in color. However the 
stool rapidly returned to normal without treatment and without stop¬ 
ping the use of the formula. One cupful, approximately 200 cc., was 
given each child before the noon meal. Those who wished more were 
given more. The children in the orphanage ranged from le&s than 1 
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year to 12 years of age. Simultaneously with the soybean formula, 
an experiment with dehydrated egg powder was carried out. It was 
found the egg powder could be added easily to the soybean formula 
to make a more valuable food. On 29 July the experiments were 
concluded. 

It was then proposed to other civilian areas under Military Govern¬ 
ment that a portion of their soybean ration be diverted for the manu¬ 
facture of this soybean milk-substitute for the children in schools, 
orphanages, and medical installations. It was felt that by this means 
extra food for the children could be assured without increasing the 
over-all ration of the population. At the same time a request for all 
excess dehydrated egg powder on Okinawa was made of the military. 
On 19 August an allotment of 372 pounds of egg powder every 10 
days was granted for this purpose. 

A survey completed on 25 August showed that a number of civilian 
camps had adopted the formula and that 4,200 persons were receiving 
the food daily. It was being used in schools and orphanages and 
in hospitals for children and for debilitated patients. It was also 
supplied to some of the aged in the old persons’ homes. Some of the 
native doctors had adopted the use of the food. There were plans 
for further expanding the program. 

Due to the difficulties of supply following the typhoons, the plan 
was later curtailed. This was considered a temporary measure. After 
1 September the author was no longer associated with the work. 

The method of preparation was simple. No special Military Gov¬ 
ernment equipment or personnel was required to make the soybean 
milk-substitute. Equipment required was a suitable native container 
for soaking the beans, two native grinding stones about 10 inches in 
diameter, cheesecloth bags for straining the preparation, and suitable 
containers for dispensing the milk (tin cans). Four natives (one 
cook and three helpers) could prepare enough milk-substitute to feed 
a thousand children. Established native kitchens made large quan¬ 
tities of the milk-substitute without interfering with their existing 


Table 1. —Food values 


Product 

Solids 

(percent) 

Fat 

(jNTCt'nt) 

Protein 

(percent) 

Carbo¬ 

hydrates 

(iKTcent) 

M inerals 
(percent) 

Water 

(percent) 

(^al. per 
100 gm. 

Cow’s milk - .. 

12.9 

3.9 

3. 2 

4.9 

0.8 

87.1 

67.5 

80.0 

Human milk •. ___ 

12. 0 

4.0 

1.5 

7. 0 

. 2 

88. 0 

Tofu ••. 

17.5 

3.5 

10.0 

40 1 

•> 

82. 5 

87. 5 

Bean residue. 

10.0 

2.0 

4. 0 

4. 0 

9 

90.0 

5. 0 

60.0 

1 576.6 

58. 1 
64.9 

I 66.5 

Ilchydrated egg .... 

95. 0 

41.8 
3. 4 

48. 9 

1.2 
5. 9 

3.1 

T\>fu and sugar..... 

19. 1 

9.8 1 

9 

80. 9 
88. 5 

Egg and sugar . 

11.5 

4. 1 

4.9 

2.1 

.3 

Soybean, egg, and sugar .. 

15.3 

3.8 

7.4 

4.0 

.2 

84.7 




• Thpso valups arc for the mflk of American women. 

•• These values are for the finished tofn. There is no essential dilTerenee in the tofu product and the soy¬ 
bean milk. 


682.S04'*—46 

Digitized b'; 


-10 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 











618 


NAVAL MEDICAL BULLETIN 


[ VOL. 46, NO. 4 


duties. The addition of two or three assistants might be required 
where a thousand or more children were being fed. 

A by-product of the soybean milk-substitute was the bean residue. 
It had a food value of 60 calories per 100 grams. It was eaten as a 
food, generally in soups, by both adults and children but it was not 
suitable for infants. From each pound of dried beans used, 1% 
pounds of the wet bean residue was obtained. 

It appears that dried beans as a food class supply minerals in suf¬ 
ficient quantity to meet dietary needs. Soybean contains an adequate 
supply of calcium, the niost important of the minerals for children. 
It may also be assumed that these minerals also would be found in 
the soybean milk-substitute. 

Dried beans also are adequate sources of vitamins A and B but are 
lacking in C and G. Egg is also a good source of calcium and the 
vitamins A, B, and G. Vitamin C is lacking. No means was found 
for supplying vitamin C for the small children. However, adults 
and children over a year to a year and one-half ate the green potato 
leaves after they were cooked. 


FORMULAS 

.SOYB£.\N MILK 

(a) Grind 1 pound of dried soybeans to remove integument. 

(b) Dry beans 1 hour in the sun. 

(c) Soak beans 1 hour in 1 gallon of water. 

(d) Grind the wet beans and add soakage water. 

(e) Strain beans through cheesecloth and keep fluid part. 

(f) Extract bean i-esidue a second time with 1 gallon of water and 
repeat step “e.” 

(g) Add fluid portions “e” and “f.” 

(h) Dilute “g” further with another 1 gallon of water. 

(i) Bring the resultant fluid to a boil. 

(j) Allow to cool to a suitable temperature to drink and add 1 pound 
of sugar for taste. 

EGO MILK 

(a) Mix 1 pound of dehydrated egg powder with sufficient coW 
water to make a smooth paste. Gradually add more cold water .suf¬ 
ficient to make 2 gallons of solution. 

(b) Add % pound of sugar. 
boybean-rgo milk 

(a) Make soybean milk as in first recipe without sugar. 

(b) Mix egg powder as in second recipe but without sugar. 

(c) Mix “a” and “b.” Be sure “a” is cool enough so as not to coagu¬ 
late “b.” 

(d) Add 1% pounds of sugar. 
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COVER PHOTOGRAPH 
A Navy>trained native nurse cares 
for a healthy, 8*pound baby girl in 
the U. S. Naval Military Government 
Hospital on Guam. The establish¬ 
ment of this hospital soon after Amer¬ 
ican reoccupation of the insular 
possession has been a major factor in 
restoring the Chamorros^ morale, 
which was all but crushed under the 
heel of Japanese domination. 

—Official U. S. Marine Corps Photo. 
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PREFACE 


The United States Naval Medical Bulletin was first issued in 
April 1907 as a means for supplying medical officers of the United 
States Navy with information regarding the advances which are con¬ 
tinually being made in the medical sciences, and as a medium for the 
publication of accounts of special researchers, observations, or experi¬ 
ences of individual medical officers. 

With the establishment of the Dental Corps in 1912, the function 
of the Bulletin was broadened to serve in a similar capacity for 
members of that Corps. 

It is the aim of the Bureau of Medicine and Surgery to furnish in 
each issue special articles relating to naval medicine, descriptions of 
suggested devices, clinical notes on interesting cases, editorial com¬ 
ment on current literature of special professional interest to Medical 
Department personnel, and reports from various sources, notes, and 
comments on topics of professional interest. 

The Bureau extends an invitation to all medical and dental officers 
to prepare and forward, with a view to publication, contributions on 
subjects of professional interest. 

The Bureau does not necessarily undertake to endorse views or 
opinions which may be expressed in the pages of this publication. 

Ross T McIntire, 

Surgeon General^ United Staten Navy, 

m 


Digitized by 


Original from 

UNfVERSITY OF CALIFORNIA 



NOTICE TO CONTRIBUTORS 


Contributions to the BmjjrriN should be typewritten, double-simced, on plain 
paper and should have wide margins. Fasteners which will not tear the paper 
when removed should be used. Nothing should be written in the manuscript 
which Is not intended for publication; for example, addresses and dates, not a 
part of the article, require deletion by the editor. The Bulletin endeavors to 
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been necessary to decline articles otherwise desirable because it was impossible 
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privilege is granted to this Bureau in preparing all material submitted for 
publication. Authors are urged to keep their papers short. 

It is regretted that reprints of articles can no longer be supplied by the 
Government Printing Office. 

Louis H. Rooms, Editor, 
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SPECIAL ARTICLES 

MEDICAL ASPECTS OF BLAST 

EDWARD I.TMAN COREY’ 

Comiuander H(S) U. S. N. R. 

Much yet remains to be known about blast and its effects upon the 
human body, but when one considers that intensive research in this 
field did not begin in the United States until after our entry into 
World War II, it must be acknowledged that a creditable amount of 
work was accomplished—at least so far as the solution of our more 
pressing problems was concerned. With the development of new 
explosives and other means for the rapid release of energy, we are 
confronted with the necessity for still further related studies. How¬ 
ever if the present excellent cooperation continues to exist between 
ordnance, engineering, and medical facilities, both military and civil¬ 
ian, these newer problems should meet with ready solution. 

The term “blast” has been used to identify the intense sound wave 
emanating from a detonated explosive. It has been rather loosely 
used in the past, and some investigators have even referred to the 
vibration of a steel deck caused by near-misses as “solid blast.” This 
effect, so productive of os calcis fracture among Naval personnel, is 
by no means a blast effect, any more than the transmission of a blow 
through any solid structure is due to “blast.” The effects of ground 
shock are often attributed to blast, and such loose usage of the term 
has resulted in much widespread misconception. Thus the breaking 
of windows many miles from the site of an explosion is often attributed 
to “air blast” in instances where the vibration of buildings due to 
ground shock was solely responsible. As a result, the term “blast” 
now encompasses true air blast, underwater concussion, transmitted 
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impact through hulls, ground shock, and the after-vibration of walls 
and other structures. 

It is suggested that the term “explosion pressure” would be moie 
precise. Thus one may refer to “explosion pressure in air” or “explo¬ 
sion pressure in water” while using the expressions “ground shock,” 
“impact transmission through solids,” and similar terms wherever they 
may convey the most precise meaning. Among ballisticians the term 
“chamber pressure” is in universal use. It connotes the peak pressure 
in pounds per square inch generated by an explosion confined within 
the chamber of a gun. Similar physical factors operate when a charge 
is detonated in the air or under water, except for the absence of con¬ 
fining walls. In the case of explosions within confined spaces, as 
when a delayed-action bomb is detonated below decks aboard ship, 
the analogy between blast pressure and chamber pressure is complete, 
the ship’s compartment being comparable to the chamber of a gun in 
all ways with the exception of size. “Explosion pressure” would 
therefore appear to be accurate and clearly descriptive. 


HISTORY 


It seems certain that blast casualties have occurred in battle since 
the invention of gunpowder. Even before the use of high explosives 
such as TNT and RDX, this type of fatality undoubtedly was seen, 
though, as today, but rarely. The death of the soldier without dis¬ 
cernible marks on his body was attributed to the “breath of the can¬ 
nonball,” the popular supposition being that the rapid rush of air 
close to the missle was in some way deadly. It is to be doubted, 
however, that many of these cases were truly the result of blast injury, 
but were probably caused by the entrance of very minute fragments 
into a vital area. Experience in World War II has taught us to 
examine casualties with great care in a search for minute entrance 
wounds, because very small fragments (but a few milligrams in 
weight), if traveling at sufficient velocity, may cause serious or even 
fatal wounds. Small stones and debris thrown up by an explosion 
may have an effect almost as lethal as fragments of the shell casing 
itself. Hence it appears probable that many deaths attributed to 
mysterious causes were actually, as now, the result of penetration by 
minute, high-velocity fragments. 

A search of the literature indicates that Hooker { 17 ) first reported 
upon the effects of gun blast on animals in 1924. He found pulmonary 
tissue to be particularly susceptible to injury. All interest in the 
subject then apparently lapsed until the Spanish Civil War when 
blast casualties were again encountered and were the subject of articles 
by Haldane { 16 ) and by Kretzschmar { 18 ). The mass bombing of 
British cities in 1940 marked the beginning of an earnest and detailed 
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Study of this type of casualty. The first published report of under¬ 
water blast injury was contained in a paper by Atkins in 1940 in 
which casualties from the Dunkirk evacuation were discussed. In the 
United States medical interest in underwater blast pathology may be 
said to stem from the sinking of the Revben James, The study of 
blast injury was initiated in this country by the Navy Department 
early in 1942. 

THE NATURE OF BLAST 

A blast wave originating from an explosion is a phenomenon coming 
under the general subject of hydrodynamics, which treats of a dis¬ 
turbance in a fluid or gas. Blast may be defined as the compression 
(and in air, suction) wave which is set up by the detonation of an 
explosive. The wave of detonation travels through high explosives 
at from 15,000 to 30,000 feet per second, the time of detonation vary¬ 
ing from 0.0004 to 0.0006 second for small to large bombs. For all 
practical purposes, therefore, one may consider detonation to be in¬ 
stantaneous. The potential energy of explosion has been calculated 
as 2.5 million foot-pounds per pound of high explosive employed. 
One cubic foot of TNT generates about 1,000 cubic feet of gas, but 
because of the high temperature the gas volume is in the neighborhood 
of 12,000 cubic feet per cubic foot of explosive. These figures would 
be much higher (approximately 50 percent) for the powerful mixtures 
such as Torpex. 

Little is known concerning the forces generated very close to the 
charge, because in this area (the “zone of brisance’^) recording de¬ 
vices of whatever nature are literally blown to pieces by the disruptive 
effect of the explosion. Thus the crater may be said to demark this 
zone of brisance. It will be apparent that medical interest regard¬ 
ing blast effects in this area is nil, as a person within the brisant 
zone is either disintegrated by the explosion or receives multiple fatal 
hits from casing fragments. 

A blast wave in air is composed of a pressure, followed by a suction 
component. The suction component is of much longer duration than 
the compression phase. Thus the duration of the compression phase 
has been estimated at 0.006 second and the suction phase at 0.03 
second («??'). The positive phase may exert pressures measured in 
hundreds of pounds per square inch (close to the charge), whereas 
the negative pressure can never exceed 15 pounds per square inch, 
since this corresponds to a perfect vacuum. The velocity and dura¬ 
tion of either phase are such that the body of a man would be com¬ 
pletely immersed for an instant in a wave of almost uniformly altered 
pressure. 

A blast wave is, physically, simply a very intense sound wave. 
Thus, although the velocity with which the blast travels close to a 
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charge varies with the “power” of the explosive (volume of gas pro¬ 
duced multiplied by heat generated) it is quickly reduced to the speed 
of sound, and decreases in pressure as the square of the distance. This 
is true of blast waves generated in either air or water, and indeed of 
the rate of transmission of a blast wave through any material, in¬ 
cluding the human body. After the passage of the compression and 
suction phases, a third “oscillatory” phase follows which gradually 
decreases in intensity. Pressures produced during this vibratory 
phase are of such low magnitude that they may be ignored from a 
medical viewpoint, although their effect may be considered in damage 
to walls and structures. 

Since a blast wave is essentially an intense sound wave, its velocity’ 
varies with temperature. About 1,100 feet per second may be taken 
as an average figure in air. In water its velocity approximates 4,800 
feet per second, and peak pressures generated are much more severe 
than in air. As the human body is about 75 percent water, the blast 
wave will traverse the tissues at over 4,000 feet per second. As in air, 
the “shock front,” or compression wave, is of sufficient thickness to 
impose uniformly elevated pressures on all parts of the body of swim¬ 
mers or divers simultaneously. This point is well exemplified by the 
fact that crusher gages placed back to back will give identical read¬ 
ings following an underwater explosion. 

Blast pressure is profoundly affected by the nature of the sur- 
roimding terrain. Thus, its intensity is greatly diminished within 
depressions such as foxholes, trenches, and ditches, and directly be¬ 
hind ti'ees, bunkers, and walls. On the other hand, the blast wave is 
reflected from vertical surfaces, theoretically increasing the peak pres¬ 
sure by 100 percent. Actually the pressure caused by “reflectance” 
falls slightly short of this figure. Reflectance from the ground, cliffs, 
and walls of buildings; and under water, from the shoreline, hulls of 
vessels, and from docks and pilings may produce many almost un¬ 
predictable variations in pressure. In water, temperature gradients 
between the surface and the bottom distort the “shock front” and cause 
it to curve toward the colder strata. Hence, with a surface tempera¬ 
ture above that at the bottom of even shallow water, the shock front 
is very perceptibly “bent” toward the bottom, rather than traveling 
in a straight and horizontal direction. When these variables are in¬ 
troduced, the “freakish” and almost unpredictable results of a blast 
may be understood. 

MEASUREMENT OE EXPLOSION PRESSURE 

Blast is at present best recorded {37) {38) by the use of piezo¬ 
electric gages in which the currents generated by the distortion of a 
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suitable crystal deflect the electronic stream in a cathode-ray oscillo¬ 
graph. In such instruments inertia is eliminated, and when calibrated, 
they will accurately record not only peak pressures, but also the dura¬ 
tion of the various phases of the blast wave. Indeed, photographic 
records made by the aid of such devices yield a true “picture” of 
pressure changes throughout the passage of the positive, negative, and 
oscillatory phases of blast. However, for practical use in the field 
these gages are seldom employed. This is largely due to the fact that 
usually a large number of pressure readings are desired at various 
distances and directions from the charge, and also because the older 
types of gage are more easily set up and greatly simplify the necessary 
installations and equipment. Moreover, the loss of or damage to 
piezo-electric equipment would be a much more serious matter than 
is the accidental destruction of the more simple types. 

The Williams gage remains the instrument with which air blast 
pressures are most commonly measured in the field. This gage is 
composed of a brass cylinder and aluminum alloy plunger. The dis¬ 
tance which this piston is moved by the blast is recorded as the peak 
positive pressure. The inconsistencies in readings and inaccuracies 
of blast measurement by means of this instrument are well known, but 
for the reasons cited it remains the one most commonly used in field 
experimentation. 

Diaphragm gages were experimented with by both the Navy and 
Army. Such gages operate on the principle of membrane rupture— 
the smaller the membrane area, the higher the blast pressure required 
to rupture it, providing all membranes are of a homogeneous material, 
imaffected by humidity and other variants. Like the Williams gage, 
such instruments will record only peak, positive pressure. 

In measuring underwater blast pressure, the simple crusher gage 
remained in common use throughout the war. In this instrument a 
steel piston is driven against a standardized copper ball, producing 
an indentation of its surface. Micrometer measurement of the ball 
then permits an estimation of the peak pressure to be made. As with 
the Williams gage, several “crushers” are commonly placed together 
and an average of the readings is taken as the true pressure. From 
the standpoint of medical research, the principal fault of the crusher 
gage lies in the fact that it will not operate at “low” pressures, the 
lower limit being about 300 poimds per square inch. Even here the 
readings are inaccurate, as the gage is designed to record much higher 
blast pressures. 

Hillier gages may be used in underwater work. Here a series of 
pistons of varying weight are forced back against a series of springs. 
With very high peak pressures, it is thus possible to obtain a curve 
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representing the almost instantaneous rise to peak pressure, with more 
gradual decline to the base line with the passage of the shock front. 

None of these more rugged and simpler gages is, of course, com¬ 
parable in accuracy to piezo-electric equipment, as only the latter can 
give a true picture of the magnitude and duration of the pressures 
produced by a blast. The future will doubtless see the employment 
of piezo-electric gages the rule rather than the exception, multiple 
installations being placed in mobile carriers to facilitate their use 
in the field. 


AIK BLAST 


Animal Experiments 

The first animal experiments on the effects of air blast were carried 
out in 1924. Little more was known until the first articles from Eng¬ 
land (37) (39) began to appear with the outbreak of war. The first 
investigation of the effects of air blast on animals to be undertaken 
in the United States was begun by the Navy in September of 1942, 
when rabbits, guinea pigs, and monkeys were exposed, at varying dis¬ 
tances, to the blasts from large charges of a high explosive. All 
observers have been in complete agreement on certain fundamental 
pathologic findings, so that one may consider the major pathosis of 
blast as definitely known and well established. 

The single type of lesion uniformly present is “bruising and rup¬ 
ture of the lungs” (Hooker). Pulmonary damage may be either 
slight or severe, depending upon the magnitude of the blast pressure. 
Thus lesions may vary from small punctate areas to massive hemor¬ 
rhage with hemothorax. The cause of this type of injury is the posi¬ 
tive phase of the blast, although similar lesions may be caused by ex¬ 
plosive decompression (79). That is to say, since the suction wave 
is present for but a fraction of the time taken for even a very fast ex¬ 
piration, negative pressure cannot be the major causative agent of 
injury, although it may conceivably add to the damage produced by 
the compression wave. Furthermore, experience with explosive de¬ 
compression in man (aviation medicine) indicates that decompression 
in air, even at rapid rates, is relatively harailess. Although the pul¬ 
monary lesions are those most commonly encountered, there is no 
doubt that sufficiently elevated pressures may produce rupture of the 
gastro-intestinal tract. 

That air blast per se is ineffective at any considerable distance from 
even large charges was effectively shown in an early Navy experiment 
in which 1,750 pounds of TNT were detonated. Rabbits and guinea 
pigs 100 feet distant from the charge were entirely uninjured, as 
shown by their general condition and x-ray examination, as well as 
by gross and microscopic pathologic study. This result confirmed 
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the findings of British observers {S7) who exposed mice, rats, guinea 
pigs, rabbits, cats, monkeys, and pigeons to the detonation of 70 
pounds of TNT. None of these animals at distances beyond 18 feet 
was injured in any way. Thus, although the dangers of air blast 
injury had been pointed out by Fulton (77), Hadfield et al. (7^), 
O’Reilly and Gloyne (^7), Dean et al. (7), and others, it appeared in 
late 1942 that air blast injury, of itself, did not constitute a sufficiently 
grave military hazard to warrant the adoption of protective measures, 
frequently recommended, at least until detailed studies of a large 
number of blast casualties should indicate beyond doubt that such 
measures were necessary. 


Tabulation of Navy air blant experiments 


(Charge: 1,500 lbs. TNT) 


ADimal 

Distance 
from cen¬ 
ter of 
charge 
(feet) 

Conditions of exposure 

Result 

Guinea pig_ 

32 

Behind tree.. . . 

Killed. 

50 

Behind parapet__ 

Killed. 


50 

Behind tree__ 

Died within 24 hrs. 


50 

Behind tree (In long axis of charge). 

Survived. 


73 

Behind tree___ 

Died within 24 hrs. 


75 

Behind tree__- 

Survived. 


80 

Behind tree__ 

Survived. 


100 

Behind tree_ 

Survived. 


100 

Fully exposed_ _ . _ 

Survived. 


100 

In fox-hole... . 

Survived. 


140 

In shelter.... 

Survived. 


147 

Fully exposed. . 

Survived. 


147 

In fox hole_ 

Survived. 


150 

Fully exposed- 

Survived. 


150 

In fox hole_ ____ 

Survived. 


200 

Fully exposed. . 

Survived. 


220 

F'ully exposed- 

Survived. 


220 

Behind barricade... 

Survived. 

1 Rabbit. _ 

32 

Behind tree_ . 

Killed. 


50 

Behind parapet . . 

Killed. 


50 

Behind tree (in long axis of charge).. 

Survived. 


58 

Behind tree _ .. _ . 

Killed. 


73 

Behind tree __ _ . . . 

Died within 24 hrs. 


75 

Behind tree. . .. _ 

Survived. 


80 

Behind tree. . 

Survived. 


100 

Behind tree_ _ 

Survived. 


100 

In fox hole. ... I 

! Survived. 


140 

In shelter. .. . _ 

Survived. 


147 

Fully exposed . 

Survived. 


147 

In fox hole . . . _ 

Survived. 


150 

Fully exposed _ _ 

Survived. 


150 

In fox hole _ . _ 

Survived. 


200 

Fully exix)sed _ . 

Survived. 


220 

Fully exposed . . 

Survived. 


220 

Behind barricade. - 

Survived. 

Goat . 

32 

In trench ___ . . 

Killed. 


32 

In trench (kapok protected). .. .. 

Killed. 


50 

Intrench . . ___ 

Killed. 


50 

i In trench (kapok protected)... _ 

Killed. 


HO 

In shelter... . _ _ 

Survived. 


140 

In shelter ... _ .. 

Survived. 

41 animals.... 

32 to 140 

1 

Various_ . . 

All survived at distances greater 
than 75 ft. 
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1. Design of Navy air blast experiments on protection afforded by terrain. 
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These results were further borne out by the Navy experiments of 
12,21, and 23 September, and 10 October 1942. In these tests, further 
exposures of animals to large charges were carried out. In still other 
trials, rabbits, and goats were placed within earth and log shelters in 
close proximity to blasts, and the ineffectiveness of shallow-water 
mines in producing injury to large animals placed within assault craft 
was also demonstrated. Thus Naval medical opinion came to regard 
air blast as a minor and infrequent hazard (accompanying table and 
fig. 1). 


The Norfolk Blast 

On 17 September 1943, a blast occurred at the Naval Air Station, 
Norfolk, Va., resulting from the accidental detonation of several 
Torpex depth charges. The physical damage testified to the intensity 
of the blast, several buildings being completely demolished and struc¬ 
tures damaged at distances of from 300 to 400 yards. A detailed 
examination of 55 casualties followed. No cases of “blast injury” 
were encountered, and none of the men exhibited any diagnostic symp¬ 
toms such as bloody sputum, pulmonary dullness, chest pains, or 
respiratory embarrassment. Findings of chest x-ray examinations 
were also negative. No injuries to the eyes or ears were reported 
other than, those resulting from missiles,, and no eyeground pathosis 
was noted. Attending surgeons reported no chest pathosis uncom¬ 
plicated by shrapnel penetration, and that where intestinal perfora¬ 
tion took place, at least one missile had entered the abdominal cavity. 
There were 94 injuries in the 55 patients. The location and type of 
wounds are tabulated as follows: 


Percent 


Fractures--23. 5 

Head_ — 14.9 

Legs__ 14. 9 

Arms___13. 8 

Abdomen_12.7 


Percent 


Thorax_ _10.6 

Eye- 2.2 

Burns_ 7.4 


100.0 


It is not definitely known at what air blast pressure the human tym¬ 
panum may be ruptured. Available data are based on the accidental 
detonation of charges in instances where the victim happened to be. 
standing close to a gage of the Williams type. In one such instance 
the gage reading was 10 pounds per square inch, but in another case, 
in which a reading of 12 pounds per square inch was recorded, the 
tympanum remained intact. The time-honored figure of 7 pounds 
per square inch as being “about all the pressure a man can stand” would 
thus appear fairly accurate, at least as regards blast in air. 

All of the Norfolk patients who could be interviewed, estimated 
the distance from the explosion at which they stood at from 25 to 100 
feet. Several men were so close to the blast as to receive third-degree 
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burns of the face, without any evidence of injury by blast per se. From 
careful study and tabulation of these cases it was concluded that: 

1. “Blast injury” is probably not a major factor in producing in¬ 
juries from large bomb explosions, inasmuch as no recognizable cases 
of “blast lung” were observed following the Norfolk disaster. 

2. Such explosions produce terribly mutilating injuries from missiles 
as well as burns ranging from first to third degree. 



2. Plan of Navy experiments on air blast, eliniinating shell fragments and 

reflectance. 


Following this experience the Navy decided to perform further tests 
in which animals might be exposed to bare charges, completely elimi¬ 
nating missiles, and that particular attention should be paid to blast 
injury in relation to the extent of the flash area. Further, that a com- 
- plete neurologic study be undertaken in an attempt to ascertain whether 
lasting damage to the central nervous system might follow exi)osure to 
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Piast. The results of these tests were reported on 24 June 1944. The 
^iistance between the experimental animals and charge was in all cases 
less than that between the charge and the ground, in order that all 
‘‘reflectance” might be eliminated. Charges of from 0.5 to 20 pounds 
of TNT were used, with tetryl booster. The animals were suspended 
in muslin or burlap bags (simulating clothing) so oriented as to face 
the charge (fig. 2). 

From these experiments it was concluded that: 

1. Injury . . . does not occur when experimental animals are Just outside the 
flash area, but it is a constant finding when they are within tlie flash area and 
are burned. 

2. Microscopically demonstrable changes may occur In the central nervous 
system following exposure to air blast under extreme conditions; these changes 
were visible In only two animals out of a series of seven studied (for central 
nervous system pathosis), and were not marked. Depression of the central 
nervous system occurs, but this may be transient. 

3. . . . Air blast does not appear to be a serious military hazard. 

This closed the subject of air blast per se as a casualty-producing 
agent so far as the Navy was concerned, and no further work was done 
along the lines of protection. It will be noted, however, that all of 
the instances referred to apply to blasts in the open, and that no studies 
have thus far been undertaken concerning the effects of blast upon 
personnel within confined spaces. This should be investigated, inas¬ 
much as explosions below the decks of Naval vessels due to delayed- 
action projectiles, or indeed any projectile not employing a contact 
fuse, will often result in just this condition—a powerful blast confined 
by steel bulkheads. Field observations also indicate that the effects 
of blast at various heights above ground might bear study. 

GtTN Blast 

The effects of gun blast upon ship structures and equipment {H) 
have long been studied by the Navy, and more recently there has been 
considerable interest in the effects of gun blast upon personnel. The 
areas about various types of guns at which 7 lbs. per sq. in. is attained 
have been carefully delineated and these pressure plots are considered 
in the placement of gun crews and topside personnel. Particular 
attention has been paid to blast pressures at ear positions. 

Because of gun blast, the problem of the so-called “ear-defenders” 
has long been studied in an effort to procure the best possible mate¬ 
rials and design for ear-plugs. The problem is complicated by service 
conditions, because, while blast must be minimized, verbal orders must 
be clearly detected, and any device of this nature must be small, 
instantly available, disposable, or simply and quickly sterilized. 
Furthermore, the material must be one which will not produce skin 
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reactions or inflammation of the meatus. Comfort is a primary coj 
sideration; without this feature such devices will not be worn by the 
men under any condition. In tropical theaters, fungous infection 
following the irritation of the meatus by the use of ear-plugs has 
further complicated the problem. 

Audiometry has conclusively shown that tinnitis and deafness after 
exposure to gun blast is reduced by the use of any type of ear-plug, 
and the Navy’s “V-51” defender of neoprene with metallic insert has 
been thus far concluded the most efficient of these devices. On the 
other hand, absorbent cotton, of long tradition among gunners, pos¬ 
sesses the advantages of a fair degree of protection, cleanliness, avail¬ 
ability, simplicity in use, and is disposable and non-irritating. It is 
also comfortable, light, and eliminates the necessity for washing and 
sterilization. Therefore, while the specially-designed ear-defenders 
undoubtedly provide more efficient protection, the familiar absorbent 
cotton will probably maintain its traditional post at gun positions 
for some time to come. 


UNDERWATER BLAST 

During World War II underwater blast has been a far greater 
producer of casualties than has blast in air. This is due to the greater 
intensity of an underwater concussion for a given weight of charge, 
and to the fact that the sinking of a Naval vessel is often accompanied 
by explosions aboard or by the detonation of armed depth charges. 
Since these explosions may take place in close proximity to a large 
number of immersed personnel, the occurrence of a relatively large 
number of casualties becomes unavoidable. 

Early in 1942 Breden et al. {3) reported the clinical histories of 
ten victims of imderwater blast produced by torpedo and depth charge 
explosions, and in the summer of that year the Navy began experi¬ 
ments in this country {13). The results of the Navy study are in 
almost entire agreement with the findings of all later investigators 
in this field of pathology. Animals of all sizes were used, from rats 
to goats, and experimentation was extended from small-scale tests 
to the simulation of actual conditions at sea. The pathology as 
described by Greaves and his associates may be considered typical 
of this type of injury in all details. 

Gross pathology .—In cases of severe injury the lungs are character¬ 
ized by diffuse hemorrhage throughout the entire parenchyma, very 
little aerated pulmonary tissue remaining. Free and clotted blood 
is found in the air passages, and occasionally there may be laceration 
of the visceral pleura with secondary hemothorax. Subpleural hema¬ 
tomas are sometimes encountered, in some of which small blebs of 
air may be seen. Hemorrhagic discoloration of the lungs is not uni¬ 
form. The outlines of the ribs and intercostal spaces upon the pleural 
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surface are prominent, particularly so in larger animals. Some dis¬ 
agreement exists as to whether the hemorrhagic stripings represent 
the impact of the ribs or the transmission of pressure through the 
intercostal spaces. 

In the gastro-intestinal tract lesions are primarily of two types— 
conaplete perforation of the wall and hemorrhagic discoloration of the 
wall. No lesions occur in the mesenteric attaclunents (at least in small 
animals). These lesions may occur in all portions of the gastro¬ 
intestinal tract from stomach to rectum and are invariably and defi¬ 
nitely related to the presence of gas within the lumen. In the guinea 
pig the fundus of the stomach, cecum and lower ileum are particularly 
vulnerable. The perforating lesions are usually associated with little 
interstitial hemorrhage and with no hemorrhage into the lumen, thus 
giving the lesion the appearance of a sudden disruption of the wall 
from within outward. Not all animals receiving fatal blast injuries 
show intestinal lesions {13). 

Sublethal charges produce similar but less extensive damage, and 
areas of pulmonary hemorrhage are more localized. Pleural lacera¬ 
tion is absent and bleeding into the air passages less severe. Gastro¬ 
intestinal lesions are fewer and smaller in size. Minimal lesions in 
the lungs are small and few in number. They are frequently sym¬ 
metrical and marginal, involving the antero-inferior edges. 

Greaves et al. summarize the gross pathology of underwater blast 
by stating that “pulmonary lesions were always found if any injuries 
resulted fi'om the blast,” but that “intestinal lesions were quite incon¬ 
sistent in occurrence.” No other organs or tissues showed injury, but 
a few fractured extremities resulted from high-order explosions when 
animals were placed close to the brisant area. 

Microscopic pathology .—^The first evidence of minimal lesion is 
rupture of the capillaries and hemorrhage into the interalveolar sep¬ 
tum with separation of the two epithelial layers. Extravasated blood 
apparently dislodges the alveolar epithelium and finds its way into the 
alveolar spaces. In more serious injury the interalveolar septa as 
well as the capillaries are ruptured and destroyed with direct hem¬ 
orrhage into the air spaces (traumatic emphysema). 

In the gastro-intestinal tract, hemorrhage is chiefly into the mucosa 
and submucosa. In perforating lesions the intestinal tissue around 
the tear is thin and shattered, “resembling tissue that has been 
crushed” {13). 

When the head of an animal is immersed, coincident with a detona¬ 
tion, epidural and subdural hemorrhage occurs and skull fracture is 
not uncommon. 

The chief point of interest in underwater blast injury is the fact 
that the only lesions uniformly found by all investigators are in those 
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Hti'wtums containing ga»; i. e. the lungs, gastro-intestinal tract, and 
bony sinuses. This indicates that blast is only effective at the inter¬ 
face between a fluid or tissue and gas or air. The phenomenon may 
be compared to that taking place on the surface of the sea directly 
above an exploding depth charge. Here the concussion wave travel¬ 
ing outward from the charge produces a “doming” of the surface with 
a shredding effect, the surface of the water being “blown off.” This 
is followed by the geyser of gas and water thrown up at the time that 
the expanding gas bubble reaches the surface. This latter, more 
spectacular event is, of course, harmless as compared to the compres¬ 
sion wave or “shock front.” 



3. Ex|M‘rimental set-up in determination of deterrent blast pressure for divers 

(shallow water). 
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Motion pictures obtained by the Navy at a rate of 1,000 frames per 
second have shown conclusively that intestinal strips containing 
saline solution remain undamaged by underwater explosions, even when 
quite close to the charge, whereas when very minute bubbles of air 
are present, immediate and frank perforation invariably takes place 
at the same range. Underwater blast injury is thus confined to cer¬ 
tain definite structures—those containing gas. Clinical reports of 
injury to other organs have not been confirmed in well-controlled 
animal experimentation to date. 

Deterrent and Lethal Explosion Pressures 

Deep-sea divers .—Experiments (figs. 3 and 4) to determine the dis¬ 
tances from the detonation of various sized charges at which deep-sea 
divers might work in safety were begun by the Navy in August 1942 
and a complete report of all findings was made 14 January 1943. In 
this work a total of 46 charges, of from 1 to 300 pounds in magnitude, 
were detonated at distances varying from 168 to 3,627 yards. Calcu¬ 
lated pressures to which the subjects were exposed were 4.3 to 55.4 
pounds per square inch. The depth of water in which the charges 
were laid varied from 5 to 50 feet, and total depth from 12 to 102 feet. 
All divers were placed at 20-foot depth, either on a mud bottom, or 
on a stage, as in the deep-water experiments. 

All pressures were calculated by the following formula, based on 
TNT: 


P=13,000a/- 


/^t. ch^ge (l bs.) 
V distance (ft.) 


Calculation by formula was preferred to other methods of pressure 
determination inasmuch as practicality for field use was desired. 
Moreover the calculated pressures lend themselves readily to correc¬ 
tion for estimate by any other method and for any type of explosive. 
During the progress of the work, pressure calculations were greatly 
facilitated by use of the Webster blast rule, a slide rule designed for 
the purpose. By means of this device, pressures at any distance from 
any weight of charge, or the proper distance for the laying of any 
charge to produce a desired pressure, could be rapidly and accurately 
calculated. The Bureau of Medicine and Surgery subsequently made 
this equipment available to the Bureau of Ordnance. 

In all of the work with divers the subjects were instructed to so 
regulate their air supply that the dress pressed snugly against the 
legs and abdomen. After each explosion divers were questioned as to: 

1. Sound: Description of the sound and its intensity; effect on the 
ears (pressure, pain, etc.). 
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2. Pressure: Any sensation of pressure (“squeeze”) upon the dress, 
and its location. Tendency to be displaced or thrown off balance, 
wave motion, etc. Jar or blow to the head due to its displacement 
within the helmet. Displacement of equipment (stage, lines, etc.). 
General sense of well-being and desire to continue the work at higher 
pressures. 

The 10 divers used as subjects were exposed to concussion from 
charges of from 1 to 300 pounds in weight. 



4 . Experimental set-ap in determining deterrent blast pressure for divers (deep 

water). 
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Results .—^In no instance did a diver suffer any demonstrable injury. 
During the work performed on a stage in deep water the divers’ heads 
were at times thrown with different degrees of violence against por¬ 
tions of the helmet and breastplate, but in no instance was the blow to 
the head of sufficient violence to break or bruise the skin or render the 
subject dizzy, unconscious, or interfere in any way with prompt men¬ 
tal or physical reactions. Thus these 10 men, exposed on 46 occasions 
to calculated underwater explosion pressures of from 4.5 to 55.4 pounds 
per square inch, sustained no injuries whatever, and such exposures 
under the conditions prevailing in the experiments may be concluded 
to be entirely innocuous. 

Psychic reactions were, however, observed in certain men following 
initial or early exposure to concussion. Thus in one instance a diver 
described sensations of concussion, faintness, feared he would lose con¬ 
sciousness and asked to be brought to the surface. Other men exposed 
on the same day to charges of even 10 times this magnitude at less than 
one-fifth this distance described no such sensations. Furthermore the 
diver who had exhibited the psychic reaction described was subse¬ 
quently exposed to numerous charges, stating that there was “no pres¬ 
sure or feeling of vibration of any kind.” On other occasions, when a 
man was first exposed to an explosion, a certain amount of anxiety was 
evidenced by changes in timbre of the voice, inquiries as to the magni¬ 
tude of the charge to be detonated, or obvious relief on being brought 
to the surface. 

On the other hand, certain divers never exhibited any tension and 
even pressed the head against the helmet at “stand by” in an attempt 
to accentuate any possible blow or concussion. Moreover, once accus¬ 
tomed to the work, all tension seemed to be dissipated, and the experi¬ 
ments were carried out in a routine manner. It may be added that 
those divers interviewed some time after the completion of the tests 
indicated a desire to “take” even larger charges, apparently out of 
curiosity as to the effect. 

It was concluded that the amount of nervous tension exhibited by 
the subjects was no greater than might be expected in any unusual or 
unfamiliar situation. 

Sound .—The sound of underwater explosion as heard within the 
diving helmet was described in similar terms by all of the subjects. 
However, there was a marked difference between the sound transmitted 
by charges detonated in shallow, as compared to those fired in deep 
water. 

In shallow water (charge at from 5 to 12 feet, diver at 20 feet) the 
sound made by exploding charges was described as “like a pebble 
striking the helmet” or “a sharp crack” depending upon the size of the 
charge and its distance from the diver. When shallow-water diving 
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equipment was used, with the ears in immediate contact with the water, 
the sound was described as merely a “swish.” A peculiarity of the 
sound as heard in shallow water was its almost invariable double 
character described as “two distinct clicks” or “loud crack, the second 
one not quite so loud.” This double sound was attributed to reflection 
of the blast wave from pilings about the dock and, more probably, the 
adjacent shoreline. 

In deep water (102 ft.) the detonations sounded similar to explo¬ 
sions in air, but of a muffled character—^“a heavy boom”; “a heavy, 
dull, muffled thud”; “a powerful, dull rumble”; “a heavy explosion.’’ 

Neither in shallow nor in deep water was the intensity of the noise 
itself unpleasant, nor was there any complaint of pain in the ears. It 
was concluded that the character of the sounds produced by under¬ 
water explosions, as heard by a diver, may differ widely, depending 
upon magnitude of charge, distance from charge, depth of water, char¬ 
acter of bottom and the nature of adjacent objects, but that injury to 
the ears of divers wearing the standard Navy deep-sea dress may not 
occur at calculated explosion pressures up to 55 pounds per square 
inch. 

Presmre eifecta .—Reports of pressure sensations were, like those of 
sounds heard, necessarily subjective. 

In the initial experiments in shallow water, the first sensation of 
“blast” was reported at a calculated pressure of 14.5 poimds per 
square inch when the driver described a feeling as of a “gust of wind 
going by.” However, no similar sensations were described at a pres¬ 
sure of 18.2 pounds per square inch. At 16.4 pounds pre^ure another 
diver described a “rap” on the wrist which was again detected at 20 
pounds. When calculated pressures of 30.4 and 31 pounds were 
reached, a feeling of slight pre.ssure upon the legs was described, 
but the diver withstood a calculated pressure of 55.4 pounds per 
square inch in comparative comfort. Another diver reported a “very 
noticeable sense of pressure in the ears, with a momentary feeling of 
pressure on the body” at an explosion pressure of 49.5 pounds per 
square inch. 

Practically, however, in the delineation of safe working-distances, 
one must consider the effects of various depths of water, character and 
conformation of the bottom, depth of charge below the surface, and 
reflection of the shock front from sloping and vertical surfaces. 
Hence to assure safety to divers, even with 100 percent reflectance (as 
from a vertical shelf or submerged hull) we may be certain that injury 
from underwater concussion wUl not occur if explosion pressures 
do not exceed 25 pounds per square inch, calculated. 

It is true that 100 percent reflectance might even be exceeded under 
certain peculiar conditions, as would be the case with the charges 
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5. Apparatus to determine efficiency of British anti-blast vest. 

luent, omitting the vest, was used as a control. 
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placed at the center of a parabolic surface and the diver so located a> 
to receive the reflected shock wave at its “focus.” There is the theoretic 
possibility that such conditions could obtain in practice, as in tli? 
detonation of a charge within a parabolic cavity along a shorelin*^. 
This possibility, however, may be characterized as extremely remote. 

From these experiments, which constitute the only data at present 
available, and which represent the only tests of this nature conducted 
in this country, the following definite conclusions were drawn: 

1. Divers may be exposed to calculated explosion pressures up to 
50 pounds per square inch without marked discomfort or injury. 

2. The foregoing is true for charges of from 1 to 300 pounds in 
magnitude. 

To complete our knowledge of the effects of underwater blast upon 
Navy divers and their equipment, further tests were later (January 
1945) conducted to determine lethal blast pressures in deep-sea divine 
and to evaluate the resistance of British anti-blast diving vests and 
American deep-sea diving equipment to underwater concussion (fig. 5). 

For the determination of lethal blast pressures, strips of beef in¬ 
testine were used as test objects. The intestinal strips were filled with 
saline solution and 5 cubic centimeters of air were added to simulate 
a gas bubble. The reliability of this method had been proved in earlier 
Navy experiments. Furthermore, mechanical devices and artificial 
membranes later tested had been found impractical. To determine 
the lethal pressure for a man in Navy diving dress, a standard suit 
was filled with sea water to the level of the breastplate, with air- 
supply attached as in actual use. Sections of beef intestine were 
then suspended inside the dress at the level of the umbilicus by means 
of a weight and a cord attached to the chin-valve of the helmet. The 
whole apparatus was then lowered into the water and subjected to 
blasts from Mark IX (114 lb.) charges. The calculated pressure 
at which rupture of the intestinal sample occurred was considered 
“lethal.” 

In order to test the efficiency of the kapok anti-blast vest, a similar 
technic was used. Special rubber bags sealed by gaskets were con¬ 
structed to simulate the human torso and so assembled that the blast 
vest completely enclosed such a bag, with intestinal strips properly 
located within. 

The resistance of the standard Navy deep-sea dress alone was as¬ 
certained by exposing fully assembled, water-filled equipment to suc¬ 
cessively intensified blasts. The conclusions reached follow: 

1. A calculated underwater blast pressure of 300 pounds per square 
inch may be considered lethal for divers wearing standard deep-sea 
diving dress. 

2. The British anti-blast vest offers a measure of protection against 
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underwater concussion, the “lethal” pressure being raised to at least 
525 pounds per square inch. 

*3. A blast pressure of 1,000 pounds per square inch (calculated) 
approximates the limit of resistance of standard Navy deep-sea 
diving equipment to underwater concussion. 

4. A diver exposed to underwater blast may suffer lethal injury at 
pressures producing no damage to his equipment. That is to say, the 
lethal pressure for a diver is approximately one-third that necessary 
to produce failure in the dress. 

From the above it will be noted that, for the diver, the “lethal” 
explosion pressure (300 pounds per square inch) is of the order of 
six times the “deterrent” pressure (50 pounds per square inch), which 
means that a considerable safety factor is operating even at such 
short distances from charges that the “deterrent” pressure would be 
greatly exceeded upon detonation. 

Presmres for immersed personnel .—In 1944 with the increasing 
use of underwater demolition units and the consequent hazard from 
underwater concussion injury to personnel, experiments were con¬ 
ducted by the Navy to determine what blast pressures might be con¬ 
sidered lethal and “deterrent” for personnel immersed to the neck in 
shallow water. This was deemed desirable from the standpoint of 
personnel wading ashore from landing craft as well as to determine 
to what ranges demolitionists must retire before firing their charge. 

At Fort Pierce, Fla., a group of 11 Naval officers approached (I'etonat- 
ing Mark V demolition charges (110 pounds) over a carefully sur¬ 
veyed and marked course. Six of these men wore swimming trunks 
only; one wore, in addition, an inflatable life belt (“destroyer belt”), 
and four were equipped with the standard Navy kapok life jacket, 
lire water was 5 feet deep over a soft mud bottom, and the charges 
were detonated at a depth of 3 feet, being supported by floats. At 
“stand by” the subjects immei-sed themselves to the neck, with the 
feet just clear of the bottom, while orienting themselves by means of 
a rubber raft. Lethal pressure was estimated by employing samples 
of beef intestine filled with saline solution plus 10 cubic centimeters 
of air. These were immersed at 10-yard intervals over a course of 
210 yards at 1- and 3-foot depths. 

The results of the tests are of interest, as they constitute the only 
data available in this country obtained from the deliberate and con¬ 
trolled exposure of human subjects to underwater blast, with the 
exception of Navy divers. The findings may be summarized as 
follows: 

Underwater concussion produces definite abdominal sensations at 
rather low pressures (22.5 pounds per square inch), but no impact of 
the shock wave against the thorax could be detected by any of the 
.subjects. Abdominal sensation, however (borborygmus, shifting gas 
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bubble sensation, “somebody hitting you,” “pressing as with the 
hand”), was uniformly present at calculated pressures from 22.5 to 
09.2 pounds per square inch. 

Aside from the abdominal (epigastrium) sensations, the explosions 
elicited a generalized sensation, usually described as a “jar” or “thud.” 
It was concluded that calculated explosion pressures up to 70 pounds 
per square inch may be readily tolerated in .shallow (5 feet) water. 

Intestinal strips showed frank rupture at about 300 pounds per 
square inch (calculated). Petechial hemorrhagic lesions would 
probably occur at considerably lower pressures, since it is known 
that hemorrhage occurs at pressures incapable of producing frank 
perforation. 

The fact that men clad in standard dee|)-sea diving (Ire.ss feel 
definite pressure at 50 pounds per square inch, while the subjects in 
this experiment suffered no serious discomfort at 70 pounds jier square 
inch, may be related to the fact that the diver is partially (head and 
chest) enclosed in a layer of air, and_ to other hydrodynamic factois 
resulting from his equipment. 



6. Calculated lethal ranges for iiiiinersed personnel exposed to underwater 

explosions. 


In a second experiment at Stump Neck, Maryland, under conditions 
identical with those prevailing at Fort Pierce (with the exception of 
temperature), a Naval ofKcer approached detonated Mark V charges 
until a calculated pressure of 140 pounds per square inch was attained. 
At the same time identical tests of lethal pressure (beef-gut method) 
again confirmed the figure of between 250-300 pounds pre^ssure per 
square inch as that sufficient to produce intestinal perforation. Still 
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another test, made at Fort Pierce yielded a figure of approximately 
260 pounds pressure per square inch. It may therefore be considered 
as established that an underwater blast pressure of over 250 pounds 
per square inch will result in intestinal perforation, and, for the reasons 
stated, that even lower pressures must be looked upon as “lethal” (fig. 
6), or at least dangerous. 


BLAST AND SHIPBOARD PERSONNEL 


In the summer of 1942 the Navy conducted a series of experiments 
at the request of the Marine Corps to determine the eiffectiveness of 
shallow-water mines upon personnel occupying assault craft. 
Charges were arbitrarily limited to 150 pounds, because this was con¬ 
sidered to be the maximum weight permissible for laying from small 
boats in shallow water. Test animals of such size as to simulate men 
were used. The animals were oriented and stabilized by means of 
carefully fitted harness and lines. All-steel assault craft were used 
in these tests, the charges (150-pound) being detonated directly be¬ 
low the keel in 12 feet of water. High-speed motion pictures (1,000 
frames per second) recorded the explosions. All animals were re¬ 
covered in less than 5 minutes following each blast. 

Resvlts .—Three separate trials were made. In no case was any 
animal injured, although the high-speed film record showed that some 
of them were projected an estimated 20 feet into the air. Even when 
landing craft were so badly holed as to sink almost instantly, this 
remained true. Moreover, the result was the same whether the ani¬ 
mals stood upon wooden decking, sand bags, or a padding of 1-inch 
rubber sponge. All animals were retained at the National Naval 
Medical Center for observation and remained entirely normal over a 
period of months. Indeed, some of the females subsequently became 
pregnant, giving birth to healthy young. On the basis of these tests it 
was the opinion of Marine Corps observers that personnel subjected 
to the blast of shallow-water mines of this magnitude would not re¬ 
ceive sufficiently serious injuries to prevent them from carrying out 
an assigned mission, and this method for the neutralization of assault 
craft in shallow water was abandoned. 

The fallacy in the method, of course, lies in the fact that personnel 
within assault craft are not in direct contact with the water. Only 
those parts of the body actually immersed are subjected to the con¬ 
cussion wave, and thei’efore injury can only occur due to transmitted 
impact through the hull or to violent displacement, loose gear, strik¬ 
ing the body against solid structures, and the like. Since a charge of 
150 pounds should be lethal to personnel immersed in water to a dis¬ 
tance of over 90 yards, and even 25 pounds of TNT would theoretically 
kill men throughout a 5()-yard radius, it was suggested that a mine 
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be so constructed as to first hole the assault craft, thus placing the 
occupants in contact with the sea. A second and smaller charge, de¬ 
tonated about 10 seconds after the first, would then become effective. 
However further experiments designed to demonstrate such a method 
of neutralizing enemy landing craft personnel were never carried out. 

PROTECTION FROM BLAST 

Methods thus far suggested for the protection of personnel from 
blast have been too impractical to warrant serious consideration by the 
military. As earlier noted, blast in air must be considered as a very 
remote danger indeed as compared with high velocity bomb and shell 
fragments or with flying stones, debris, falling walls, timbers, and the 
like, which accompany the detonation of high explosives. Thus, 
while there can be no doubt that men may be killed by the effect of 
blast fer se, protection from fragments and missiles of all sorts is so 
much more urgently required (example, body armor) that the threat 
of injury from air blast becomes, by comparison, extremely remote. 

Moreover the training of the soldier is, of itself, a training in the 
avoidance of injury from blast. That is to say, the tactics by which 
the soldier seeks to avoid injury from missiles are the most effective 
means of escaping the full impact of a blast. The intensity of blast 
pressure in air is greatly reduced in any depression, behind trees, or 
behind a vertical wall of any sort. Thus in utilizing even shallow 
inequalities of the terrain, tree trunks, walls, and ditches, the soldier 
is almost assured of pi*otection from the blast of a detonating charge. 
It is well established that a covering of sponge-rubber, kapok or other 
resilient material over the chest and abdomen confers a very high 
degree of protection from blast (S7) but the rarity of such 

injuries does not warrant the use of such equipment. Even with the 
ever-present threat of wounds or death from shell fragments, it is 
only of very recent date that a body armor (with the exception of 
the helmet) has been considered practical, and in the past troops have 
tended to discard even such lifesaving equipment. Hence the issue 
of clothing to minimize the likelihood of serious injury by air blast 
might be said to border upon the ridiculous. 

In the case of underwater blast quite the reverse is true. Casualties 
from this source continued throughout the war, and injury from this 
cause may be considered to be common at the site of sinkings during 
Naval engagements. The Greaves experiments, together with the 
fact that the majority of such cases involved only gastro-intestinal 
lesions, pointed, at an early date, to the fact that the standard Navy 
kapok life-jacket offers a high degree of protection from underwater 
blast, and the modification of this jacket to provide kapok padding 
over the abdomen was suggested by the Bureau of Medicine and Sur- 
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gery. However, it was felt that such an addition would render the 
life-jacket too cumbersome for general use. The Royal Canadian 
Navy, on the other hand, designed and issued just such a jacket. 
Among American personnel, emphasis was put upon the avoidance 
of injury rather than protection from this recognized hazard, and 
personnel were instructed essentially as recommended in the report 
by Greaves et al. {13 ): 

1. Wear your life Jacket properly tied and adjusted. It is a “life preserver” 
that will protect you from underwater explosions as well as from drowning. 

2 . Swim away from an expected underwater explosion as rapidly as possible. 
You will be safe at a distance of 120 yards from a 300-pound depth charge, or 
150 yards from a 600-ponnd depth charge, even without your life Jacket, and at 
a considerably less distance if you are wearing it. 

3. Make use of any floating object that will support you to draw yourself out 
of the water, particularly your chest. 

4. Keep your head out of the water and when resting float on your back, as 
high in the water as possible. Remember, only those parts of your body that 
are submerged will be affected by an underwater explosion. 

5. Do not lie on a partly subtnerged raft when underwater explosions are 
expected. Stand or sit, so that the shock will not be transmitted to your chest 
or abdomen. 

Thus the matter of the prevention of underwater blast injury rested. 

The Bureau of Medicine and Surgery, in an effort to produce a Navy 
“battle dress” to protect personnel from drowning, flash-bum, blast, 
and missiles, worked on the principle that the one certain means of 
preventing injury by underwater blast consists of raising the body 
out of contact with the water. To this end, individual, inflatable 
floats were fabricated which were enclosed within a small pack worn 
on the back. These floats, which weighed but 4 pounds complete with 
gas cylinder, were capable of providing complete flotation and were 
really very light-weight, one-man rafts. However, due to the general 
unreliability of gas-inflated flotation gear, and the likelihood of punc¬ 
ture of the necessarily thin material of which these floats were made, 
none of the equipment saw service. It is, however, interesting in 
retrospect to conjecture as to the possible benefit to have been gained 
by equipping all hands with these small, pack-contained floats in addi¬ 
tion to regularly issued gear. Since a single float would provide 
flotation for from 6 to 8 men, a high percentage of failures would leave 
a great number of such floating mats spread over an immense area, 
were but a few hundred throvm into the sea at the site of disaster. 

Another “anti-blast unit” of heavier construction was developed by 
a commercial concern and tested by the Navy. This equipment also 
stowed within a small pack worn like a haversack, inflation being 
accomplished by firm traction on straps beneath the arms. It is 
probable that a general trend away from relatively unreliable gas 
flotation in favor of kapok, fiberglass, or similar material mitigated 
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against the service trial of this equipment. 'Qie above solutions of 
the problem of protection against blast are cited as examples of the 
frequent impracticality of devices offered to the services which are 
fundamentally sound in principle but remain impractical due tr ihe 
conditions of naval warfare. 

In an attempt to afford maximal protection against underwater 
concussion to deep-sea divers, an “anti-blast” vest was developed in 
England. The design was based upon the sound principle of coverin;: 
the thorax and abdomen with a layer, of kapok or cotton padding 
which had been shown by all inve^igators in the field to be to some 
degree effective. The design of t|ie vest was excellent, and it was 
secured by simple ties of cotton tajpe, affording complete coverage of 
the thorax, abdomen and perineum. It was intended to be worn over 
the diving underwear, next to the rubberized dress. 

Two of these vests tested by the Navy indicated that a certain amount 
of protection was indeed afforded, but the adoption of this item as 
standard equipment was not considered justified due to the increasetl 
labor entailed in dressing the diver, and the added bulkiness. In the 
Navy tests this equipment was found to increase the “lethal” pressure 
by 225 pounds per square inch. According to calculation this would 
reduce the distance at which a diver might survive the detonation of 
a 300-pound (Mark VI) depth charge from 97 to 65 yards. Thus, 
this type of equipment would appear worthy of further development, 
provided the protection of divers from blast is desired. The British 
gear was loosely-packed and apparently cheaply made, but the results 
of the tests referred to make it appear quite possible that a somewhat 
heavier, well-packed and carefully designed garment might offer a 
surprising degree of protection. Provided such a vest were fully 
flexible, a reasonable increase in bulk and weight could hardly offer 
grounds for objection when the size and weight of our deep-sea gear 
alone are considered. 

Protection from blast may thus be secured by three principal 
methods: 

1. Avoidance of the fvJl force of the blast by utilizing depressions 
in the terrain, bunkers, and shelters; the use of floating debris in 
raising the chest and abdomen as far out of the sea as possible; utilizing 
a knowledge of known lethal distances, etc. 

2. Wearing protective gear of a soft, yielding material; use of the 
kapok life jacket, preferably extended to cover the abdomen; use of 
Navy “battle dress” or similar equipment. 

3. Entirely escaping the effects of blast by the use of flotation to 
raise the body entirely out of contact with the sea; rapid retirement 
beyond the lethal range of expected blasts. 
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SYMPTOMATOLOGY OF BLAST 

The victim of blast injury invariably presents a history of being in 
the near vicinity of an explosion. In the case of underwater concus¬ 
sion, all men taken from the water may be suspected of having sus¬ 
tained this type of trauma in instances where submarine explosions 
have taken place. 

Pulmonary damage or “blast lung” is indicated by blood-tinged 
sputum or even the frank expectoration of blood. Respiratory embar¬ 
rassment, pain in the chest, rales, and pulmonary dullness complete 
the picture. Location, extent and severity of the lesions may be deter¬ 
mined by x-ray examination. 

In cases in which the gastro-intestinal tract has suffered damage, 
clear-cut diagnosis may be more difficult. A common indication is 
the occurrence of loose bowel movements, sometimes accompanied by 
abdominal cramps and pain while still in the water and shortly 
following the explosion. 

Other patients suffer no distress until drawn from the water, when 
severe pain may supervene. In frank perforation of the bowel the 
symptoms exhibited are, of course, those of a rapidly developing 
peritonitis with elevated temperature, high leukocyte count, and 
tender, rigid, board-like abdomen. Shock is of frequent occurrence 
in blast injury of either pulmonary or gastro-intestinal type. Many 
patients present symptoms of both types of lesion, but in general the 
lungs appear most frequently affected by air blast, while the reverse 
is true in Naval experience with underwater concussion injury. 

In those cases in which no perforation of the bowel has taken place 
at the time of the explosion, hemorrhagic lesions may be present. 
Such patients may remain symptom-free, or perforation of the gut 
may supervene at a later date. This late performation is brought 
about by the ischemia of the bowel wall at the site of injury, due 
to blood clot formation with eventual necrosis and sloughing of a 
small area of the intestinal wall. 

TREATMENT 

The treatment of pulmonary blast injury is much like that of pneu¬ 
monia. Shock therapy is often necessary, but here the raising of the 
blood pressure by intravenous infusions of whole blood, saline, or 
plasma must be carried out with caution because of the danger of 
increasing pulmonary hemorrhage. For the same reason, artificial 
respiration by the Schaefer method or any other drastic manipulaton 
of the patient is contraindicated except when necessary due to the 
exigencies of field conditions. Immediate and comfortable bed rest is 
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assential. Sedafion is said to be helpful unless contraindicated by 
shock, and oxygen administration is often of value. In cases in 
which hemorrhage has invaded the respiratory passages, aspiration 
may be of benefit. Tracheal insufflation has been used. 

Under ideal conditions an exploration of the abdominal contents 
is in order when surgical judgment indicates that perforation of the 
gut has taken place. This is not always possible, and the conserva¬ 
tive treatment of suspected underwater blast injury has, happily, 
resulted in a high percentage of recoveries. This has been attributed 
to the fact that in such lesions the peritoneum often remains intact, 
resulting in a self-limitation of infection. In general, however, one 
must conclude that the treatment of choice for such patients is prompt 
surgery when indicated by clinical judgment. 

FUTURE RESEARCH 

Although our basic knowledge of th? effects of blast is fairly com¬ 
plete, at least in its more practical aspects, continued progress in the 
development of ever-improved explosives and other methods for the 
ultra-rapid release of energy make necessary the prosecution of a 
program of research on the effects of and protection against this 
military weapon. 

Such studies will probably be medical in nature only to a very 
limited degree and may be expected to center largely around the vul¬ 
nerability of hulls, bombproofs, buildings, etc., resulting in the design 
of ships, structures, and military and civilian installations of all types 
which will be, to a high degree, resistant to demolition by blast. 

The development and construction of blast gages of newer types 
will probably be continued, with piezo-electric equipment immedi¬ 
ately supplanting the cruder methods of pressure measurement now in 
general use. This is of paramount importance in all studies on the 
intensity of blast, as accurate pressure measurements, together with 
time recordings of peak pressures, are es.sential to an understanding 
of what has taken place. Cruder methods of pressure estimation may 
be said to have largely outlived their usefulness. 

From the military standpoint, research will probably be continued 
in many fields. The clearance of underwater obstacles will progress 
beyond the present stage of development, efficient as those heroic 
methods were in the Pacific war just closed. Methods for the demo¬ 
lition of caves and the neutralization of personnel by blast will almost 
certainly progress from crude but effective blocks of explosive held 
together by tape and detonated by means of matches and fuses. 

The determination of dangerous and lethal blast pressures for per¬ 
sonnel needs to be re-investigated and more accurately determined 
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through unhurried research, made possible during peace. Phases of 
such research as yet untouched would bear careful study. Thus, the 
effects of blast within closed spaces should be studied and thoroughly 
investigated with a view to protection from this hazard. Such re¬ 
search might also be a valuable aid in increasing the casualty-produc¬ 
ing properties of anti-personnel bombs and shells, as well as in the 
improvement of equipment for the neutralization of pillboxes, cave 
installations, dugouts, and similar fortifications. Much, therefore, 
remains to be done requiring the united efforts of our military and 
Naval facilities, the chemist, the physicist, the medictal research 
specialist, and the physician. 
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During a recent survey of 2,006 natives on Guam, 39 were found to 
have hyperpigmentation and depigmentation of the skin, the lesions 
being limited to the extremities and the face. In a high percentage 
of these people serologic examination yielded positive findings. Care¬ 
ful and repeated questioning failed to elicit any history of previous 
lesions suggestive of yaws or syphilis, nor did inspection reveal any 
scars or other deformities commonly seen in these diseases. 

This disease is known to the Chamorros of Guam as peladang 
(spotted). It is more prevalent among the people who live in the 
southern half of the island than among those who live in the northern 
part. The southern half of Guam is mountainous country rising 
from central lowlands. This area is thickly forested and has numer¬ 
ous streams and marshes. Kainfall is abundant and the relative 
humidity is high (from 80 to 90 percent). The northern half of the 
island is a limestone plateau. Because of this permeability of the 
limestone, no streams or marshes are found in this area. Thus the 
northern half of the island is comparatively dry. Certain of the 
treponematoses, such as yaws and pinta, are, according to Stitt, 
favored by a warm moist climate and seldom persist in dry areas. 

Of the 39 patients under observation, the youngest was 21 and the 
oldest 83 years of age. The ratio of females to males in this group was 
2.2 to 1, while the ratio of females to males in the entire native group 
examined was 1.3 to 1. Distribution according to age and sex is shown 
in table 1. 


Tablk 1. —DisfHhutwn of S9 cases arcorffing to age and sex 
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The duration of symptoms among tlie patients ranged from 3 to 
20 years. In general the history of the lesions was as follows; Usually 
they first appeared as small hyperpigmented areas on the dorsum of 
the hands or feet or both. The lesions frequently itched for a short 
time and were occasionally attributed to insect bites. Itching was 
described as mild and of not more than 1-week duration. Tlie areas 
of hyperpigmentation spread slowly, and other darkened areas ap¬ 
peared nearby and on the other extremities. With progression of the 
lesion the center became pale and finally lost all pigment. These 
depigmented spots enlarged and coalesced to produce increasingly 
larger grayish-to-white areas of irregular shape. The discoloration 
of the skin was usually from below iqiward, and depigmentation was 
always preceded by hyperpigmentation. There was no pain, and 
none of the patients had systemic complaints attributed to the disease. 

The lesions observed were limited to the extremities and the face 
and consisted of areas of hyperpigmentation interspersed with depig¬ 
mentation, of irregular shape and size (fig. 1). There was no inter- 



1. Lesions of irregular size and shape limited to the extremities. 


ruption of the integument. The depigmented areas varied in color 
from gray to white; in two patients the lesions had a pinkish hue. 
Often the alteration of pigment w'as symmetric in distribution (fig. 2). 
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Syniinetrit* distribution of hyporpijrinentJition and 
depitrinentation. 


3. Involvement of the palms and soles, 
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Eleven (28.2 percent) of the patients in tliis series had involvement 
of the palmar surface of the hands and the plantar surface of the feet 
(fig. 3). In no instance were fissures of the palms or soles seen as a 
result of this disease. The depigmentation would often extend from 
the palms to involve the ventral surface of the wrist, in a roughlj’ 
triangular shape (fig. 4). 



4. A triaiigular-slinped lesion on the ventral snrfaee 
of the wrist was a eoinmon finding. 


Biopsy sitecimens taken from the depigmented areas are shown in 
figure 5. There is atrophy of the e|)idermis with fiattening of the 
rete pegs. The stratum corneum is thickened despite this atrophy. 
Pigment is scanty in the basal layer, and concentrations of chro- 
matophores are seen in the upjter layers of the dermis. The dermis 
is edematous and infiltrated with numerous lymphoid cells. 
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Sections taken from areas of hyperpiginentation are shown in figure 
(5. There is keratinization of the epithelium. The rete pegs are 
elongated and cord-like in appearance. Pigment is abundant in the 
basal layer, and collections of chroniatophores are seen in the dermis. 
The vessels are numerous. Perivascular areas contain moderate num- 
l)ers of lymphoid cells. The upper portion of the dermis is occupied by 
a cellular infiltrate of lymphoid cells. 

Blood Kahn tests were done on 29 patients. Twenty-two (70 per¬ 
cent) of them gave positive reactions, and seven (24 percent) were 
negjitive. As a control, blood Kahn tests were done on 1,000 Chamor¬ 
ros selected at random from the native population. In only 50 (o.O 
percent) of the control grou]> were the test reactions positive. The 
dilfeixMice in the observed rates between the control and selected gi’oups 
was statistically significant, as shown by a calculation of the standard 
error of the dilference between the two groups. 



5. Photomicrogrnph of biopsy section taken from area of 
depigmentation. X 200. 
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6. PhotoiuicroKniph of hiopsy section taken from area of liyiKM-pi^^mentatlon. 

X 200. 


Nine darkfield examinations were done on six patients. Abrasioiis 
were made at the outer edge of dyschromic plaques and serum was 
collected. No treponemata were demonstrated. Blood Kahn reac¬ 
tions in these six cases were positive. Accurate information was not 
obtainable as to whether these patients had received any arsenical or 
bismuth therapy during previous years. For many years the native 
of Guam have been encouraged by the Navy medical officers on the 
island to present themselves for serologic study, and on several occa¬ 
sions intensive campaigns have been carried out in an attempt to 
eradicate yaws from the island. As a i-esult of these procedures, a 
great majority of the natives have at some time during the past been 
subjected to serologic tests, and, if the reactions were positive, the 
natives were treated for various lengths of time, many of them report¬ 
ing for only one injection and failing to return for further treatment. 
A native is frequently unable to give accurate information as to 
whether blood was taken from, or medicine injected into his vein 
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during a visit to the doctor. It was the authors’ opinion, after ques¬ 
tioning many of these people, that most of them had been given at 
least one or more injections of some arsenical during the period in 
which their serologic reactions were positive. 

One patient (female) gave a history of having been admitted to 
the hospital in 1939 or 1940 for an illness unrelated to her skin disease. 
During her stay in the hospital, it was discovered that she had a 
“positive blood test.” She was then given injections into her buttocks 
and into her arm at 4-day intervals. She claims to have had six such 
treatments. (We assume that this therapy consisted of bismuth intra¬ 
muscularly and arsenicals intravenously.) Soon after this therapy 
was begun she noted a regression of the lesions on her extremities. 
Improvement continued even after treatment had been discontinued 
and she had left the hospital. All hyperpigmentation disappeared, 
but the areas of depigmentation remained a gray, dusky color. When 
she was examined in 1944 with the group reported in this paper, there 
was still no return of hyperpigmentation. The blood Kahn reaction 
was positive. 

COMMENT 

Manifestations of hyperpigmentation and depigmentation of the 
skin have been reported in all of the known treponematoses (i) {£) 
(S) (4) (^). Moss and Bigelow (5), in a report of 1,046 cases of yaws 
in the Dominican Republic, mentioned “studded lesions of yaws,” and 
illustrated cases .showing vitiligoid lesions. Mayer described lesions 
of the palms with loss of pigment in yaws cases ( 7 ). Gutierrez (1923) 
reported palmar lesions with vitiliginous changes among inhabitants 
of the Philippine Islands. Wilson has observed similar lesions among 
patients with yaws in Panama. Hudson (8) saw vitiligoid lesions 
in Syria, among the Bedouins suffering with bejel. LeLoir and Tenne- 
son are quoted by Lane (P) who presented a review of the literature 
in 1921 and called attention to the frequency of the vitiligo among 
tabetics. 

Recently Lurie (4) recorded good results from intramuscular injec¬ 
tions of bismuth in 124 vitiligo patients (112 white, 11 Negro, and 1 
Chinese). The author attributed the vitiliginous lesions to syphilis, 
and submitted evidence to show that many of the patients were con¬ 
genital syphilitics. The racial mixtures reported, particularly in the 
cases of Mexicans, bear an important relationship to treponematoses 
reported by various names, including pinta. 

Menk (10) in Columbia in 1926, and Gonzales Herrejon (11) in 
Mexico in 1927 submitted serologic evidence that pinta (carate, mal 
del pinto, guasarole) was among the treponematoses. During the next 
few years numerous cases were studied, and evidence mounted showing 
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that a high percentage of patients had positive serologic reactions 
{m) {IS) (U) {15). 

In August 1938 a treponema indistinguishable from T. pallidum and 
T. pertenue was demonstrated in serum from lesions on the ankle and 
wrist of a pinta patient in Cuba by Drs. Grau Triana and A, Armen- 
teros and two days later the same spirochete was demonstrated in 
biopsy specimen by Saenz {16). The findings were quickly con¬ 
firmed by others in Cuba {17), Mexico {18), Venezuela {H) and 
Ecuador {19) {^). Leon y Blanco {£!) in experimental studies, 
has shown that the disease is evolved in three distinct stages (sim¬ 
ilar to the other treponematoses) and that the stage of dyschromia 
of the skin with resulting leukoderma is merely a late and terminal 
stage of a process that has been evolving for a long period of 
time. Although the disease occurs in countries in which yaws and 
syphilis are endemic, it differs clinically from the commonly accepted 
version of the picture presented by these diseases in certain respects; 
namely, predilection for skin involvement, lack of ulceration and fis¬ 
sures, slow progress of the lesion, and a peculiar pathologic picture. 
It has therefore been accepted by many as a separate and distinct 
entity. 

Because of the prevalence of this syndrome among the peoples of 
Mexico, Central and South America, and the Caribbean Islands, much 
interest in it has been shown by workers in these areas. Because of 
their work, and possibly because of lack of interest in the disease in 
other parts of the world, pinta has been referred to as a disease “almost 
entirely American” {S£) {17) {23). A search of the literature, how¬ 
ever, will reveal that the disease has been reported from scattered 
parts of the world—^Algiers {22), Philippine Islands { 24 ), Marshall 
Islands {25), Malaya {26), Egypt {27), Gold Coast {28), India {29), 
Ceylon the United States {SI), and others. 

The patients herein reported from Guam exhibited lesions indis¬ 
tinguishable from those seen in pinta patients of the western world. 
There was no evidence, either historical or physical, to indicate that 
these people had had previous lesions which are commonly believed to 
accompany yaws or syphilis; nor was there evidence at the time of 
examination (other than skin dyschromias) to indicate the presence 
of either of these diseases. It is therefore believed that these cases 
occupy the same position among the treponematoses as is occupied by 
those called pinta in the Western Hemisphere. 
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TREATMENT OF ACUTE STAPHYLOCOCCIC OSTEOMYELITIS WITH 
PENICILLIN AND WITHOUT SURGICAL OPERATION 

Penicillin therapy without any early surgical procedure was em¬ 
ployed in eight cases of acute hematogeneous osteomyelitis, in six 
of which a demonstrable bacteremia was present. There were no 
deaths. Except in one case, in which we believe treatment was 
inadequate, the results were uniformly good. Pain, fever, and swell¬ 
ing were diminished within a day or two, and steady improvement 
usually followed. 

Roentgenographically visible changes with rarefaction and perios¬ 
titis occurred in most of the cases regardless of penicillin therapy but 
as a rule these lesions healed in a few months. The patients for the 
most part were clinically well within 1 to 2 months. Intensive 
penicillin treatment over several weeks is advocated for acute 
osteomyelitis. 

The reporting of these cases is not to be understood as a final 
recommendation that in every instance of acute osteomyelitis treat¬ 
ment without oi>eration should be employed. Even if penicillin is 
given, the physician must use his judgment as to the advisability of 
surgical intervention as well.— Bloomfield, A. L.; Kirby, W. M. M., 
and Armstrong, C. D. : Treatment of acute staphylococcic osteomye- 
litis with penicillin and without surgical operation. Stanford M. 
Bull. 3: 161-175, November 1945. 
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IMPRESSIONS OF A POW MEDICAL OFFICER 
IN JAPANESE CONCENTRATION CAMPS 

MACK L. GOTTLIEB 
Coimuander (MC) U. S. N. R. 

Medical experience in Japanese prisoner-of-war camps was unprece¬ 
dented in history. Never before had so large a group of white men, 
accustomed to a western diet and mode of living, been subjected to a 
diet so radically different from their own, not only in quality, but in 
quantity. Our patients in the Shinagawa prisoner-of-war hospital 
in Tokyo consisted of American, British, Canadian, Dutch, Austral¬ 
ian, Chinese, Indian, Portuguese, New Zealand, and Ibilian nationali¬ 
ties. The dietary change, along with rigorous Japanese discipline, 
mental torture, cruelty, the performance of ratlier severe manual labor 
in all types of weather, and the lack of adequate clothing, extremely 
poor sanitation facilities, inadequate medical supplies, and the fact 
that many of us were prisoners of wai- for almost 4 years, created a 
pathophysiologic “human guinea pig’’ which would be impossible to 
simulate by experimental methods. 
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Approximately 1,100 prisoners were treated between July 1943 and 
March 1945, with a mortality of only 66 patients. From March until 
29 August 1945, the day of liberation, all medical personnel in the 
Shinagawa prisoner-of-war hospital, were laboring with pick and 
shovel from 0730 to 1900, and during this period the Japanese com¬ 
mandant engaged in vicious medical experimention with prisoner-of- 
war patients, literally taking the hospital from us. 



2. Washstancl in courtyard of the camp being examined by armed American 

Naval otficer. 


Although we were unable to investigate the mineral and chemical 
nature of the blood, or do basal metabolic studies, we were able to 
examine the peripheral blood, do sedimentation rates, urinalyses, gas¬ 
tric analyses, blood smears for malaria, x-ray examinations of the lungs 
(the American Red Cross purchased a small field x-ray unit), induce 
pneuniothoraces (we constructed a pneumothorax apparatus out of 
two Vacoliter bottles, some plasma rubber tubing, and a homemade 
“three-way switch’* made out of the tops of foot powder tins, and a 
suitable needle), and do visual field studies in nutritional amblyopia 
(we built a perimeter and improvised a visual field pattern on a 
“blackout” curtain). We also performed retinoscopies, made stool 
investigations for amebiasis, bacillary dysentery, and parasitic infec¬ 
tions, improA'ised water suction apparatus for abdominal and chest 
])aracentesis, did biliary drainage, van den Bergh estimations, and 
performed major and minor surgical procedures. We constructed a 
steam sterilizer for our surgical packs, which of course was inadequate 
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from a bacteriologic point of view, because of the inability of obtaining 
sufficient steam under sufficient pressure. 

In addition we investigated sputa for acid-fast studies and Gaffky 
counts, did spinal taps and made studies of the cerebrospinal fluid, 
and treated patients dentally with a homemade dental drill, con¬ 
structed from a speedometer cable of a wrecked automobile, and dental 
burs made out of steel scraps. Our silver fillings came from oO-cent 
Dutch guilder pieces, which we filed down into fine powder-like 
particles. 

We fabricated splints, crutches, Balkan frames, and other ortho¬ 
pedic devices. The ingenuity of the prisoners so amazed the Japs 
that a remark was made that, “If the Americans were left alone, they 
could construct a small railroad.” One of the men built an incubator 
out of an old Red Cross box and scraps of tin and wire, and it kept an 
even temperature. The mathematics of the coefficient of expansion 
of the metals and other factors were calculated by an Annapolis grad¬ 
uate who was serving in the Civil Engineer Corps. A Gigli saw for 
amputations and rib resections was constructed from mandolin strings, 
and was quite effective. 



3. < *ai)tain Frederick L. McDaniel (MC), U. S. N. (right) and Coniinander .James 
L. Bradley (DC), U. S. N., inspecting a corner of tlie clinical laboratory. 
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We saw two phases of malnutrition—^the acute phase and the chronic 
one. In the acute phase, the picture was startling, one of multiple 
vitamin deficiency, aggravated by a malicious diarrhea of amebic, 
pellagrous, or bacillary nature. The diet, which consisted mainly of 
unpolished rice, some soybeans and very little meat, fish, or vegetables, 
averaged about 1,500-2,000 calories a day, but the presence of this 
vicious diarrhea vitiated the little good which might have been ob¬ 
tained from this meager diet. 

The severe malnutrition was further complicated by chronic malaria 
and multiple skin infections. Another very important consideration 
was that the suddenness of the change from an adequate Western 
diet did not permit the body to adjust itself. Wliile I was not in the 
Philippines and did not personally observe this acute phase of mal¬ 
nutrition, I have subsequently treated hundreds of these patients who 
narrated their experiences, and have talked with medical officers who 
were stationed there after the surrender. The vitamin A deficiencies 
manifested themselves by numerous cases of xerophthalmia with 
corneal ulceration, and subsequent scarring and chemosis. This con¬ 
dition responded fairly well to administration of cod-liver oil. 

The nutritional amblyopia due to vitamin B, deficiency was more 
extensive and did not respond as well to replacement therapy with 
vitamin B,. Many of the patients developed retinal degeneration and 
contraction of the visual fields and central scotomata. Pupillary re¬ 
flexes were poor, and many of the fundus pictures resembled those 
observed in hypertension, with constriction of the arterioles, signs 
of arteriovenous compression, and hyperemia of the disk, with some 
accentuation of temporal pallor. Very few of these patients dis¬ 
played hypertension of the systemic circulation. It is interesting to 
note that one of the British medical officers, who served in Hong Kong 
before and after the surrender, told me that most of their patients 
who developed nutritional amblyopia with retinal degeneration were 
not from the regular British army, but men who in civilian life had 
had a richer and more varied diet. In other words, the dietary change 
produced more avitaminotic damage in a person whose “food thresh¬ 
old,” so to speak, was at a higher level and whose capacity to with- 
.stand sudden change in dietary regime was not as great as that of 
the regular soldier. We had an opportunity to study these cases of 
nutritional amblyopia over a period of years, and very few of them 
improved once retinal degeneration had taken place. It appeared to 
us that the mere replacement of vitamin B, was not the therapeutic 
measure that it was thought to be in a clinical condition of this nature. 

The polyneuritic and edematous type of beriberi was unquestionably 
the most frequent pattern of vitamin deficiency observed. Very few 
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prisoners of war were unaffected. Beriberi manifested itself by symp¬ 
toms in the lower extremities but rarely in the upper extremities. 
There was pain along the tibia, aching and numbness in the small 
joints of the feet, great weakness of the legs, and if the condition per¬ 
sisted, muscular wasting and atrophy, especially of the gastrocnemic 
muscles and the extensors of the thigh. Abadie’s sign, or loss of deep 
sensibility of the Achilles tendon, was seldom present. 

Objectively, the most important sign was the inability to perform 
the “squatting test,” which consisted of placing the hands on the head, 
balancing on the balls of the feet, doing a deep knee hend, and then 
raising the body to the erect position. This test was positive in a 
very large number of patients. Various zones of hyper- and hypo- 
esthesia were found in the thighs, legs, and feet. The superficial re¬ 
flexes were usually normal, but the deep reflexes were lost in most 
instances and exaggerated in a few. Foot drop was observed in a 
few persons and even wrist drop. 

This is the clinical picture of the polyneuritic type of beriberi. 
The neuropathy of this syndrome is well-known, and the pathosis may 
limit itself to the peripheral nerves, the dorsal root ganglia, the 
anterior horn cells, nuclei of the medulla, pons, the cranial nerves, 
the lymphatic system, and even to the vagus and the phrenic nerves. 
Many prisoners of war manifested axilary, inguinal, submaxillary, 
and posterior cervical adenopathy without any demonstrable local 
lesion. 

If the pathosis was in the spinal cord, then the so-called paraplegic 
type of beriberi developed. Many such cases were seen at Shinagawa, 
especially among prisoners of war who had extremely difficult and tir¬ 
ing work to perform, such as pushing coal trucks. It appeared that 
severe muscular strain increased the tendency for the development of 
the paraplegic type. Complete flaccid paralysis and loss of all deep 
reflexes were noted. Zones of marked hypoesthesia and some scattered 
areas of hyperesthesia in the lower extremities were observed. If 
these patients could walk, the so-called “wide base gait” was noticed. 

The edematous or wet type of beriberi was often seen. It was diffi¬ 
cult to understand why so many men, living on the same dietary 
regimen, would develop different clinical manifestations of the dis¬ 
ease. In the edematous form, almost all of the patients gave a history 
of severe diarrhea, from 8 to 10 loose watery stools daily. After the 
diarrhea was controlled by administration of sulfaguanidine or car- 
barsone, the edema would appear, being localized to the feet, face, 
legs, and frequently the scrotal sac, and would persist until the recur¬ 
rence of diarrhea and then would disappear. As soon as the diarrhea 
was controlled the edema would return. It was most unusual to find 
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an edematous type of beriberi in a patient who did not have a history 
of antecedent diarrhea. 

The edema would diminish with plasma therapy and massive doses 
of thiamine hydrochloride intravenously. The usual dose was 200 
milligrams with 50 milligrams of vitamin C every 4 hours until the 
edema subsided. Paracentesis of the chest and abdomen was per¬ 
formed to relieve fluid accumulations. Digitalis in full digitalizing 
doses was administered when heart failure was imminent. Limita¬ 
tion of fluids and application of local heat over the Sidneys, in an 
attempt to stimulate urinary output, was also resorted to. Vitamin Bi 
was also administered by mouth in 3 divided doses of about 90 milli¬ 
grams a day, and nicotinic acid, 150 milligrams a day in 3 divided 
doses. All patients in the hospital received 1 or 2 multivitamin tablets 
daily as well. During this therapy the edema would subside gradu¬ 
ally, possibly taking 1 week or more. However, if diarrhea occurred, 
then the edema would disappear very quickly. About 40 percent of 
all prisoner-of-war patients had chronic amebiasis, and this would 
produce recurrent bouts of diarrhea. Red Cross drugs and supplies 
were received about Christmas of 1943; prior to that time we had to 
depend on the Japanese drugs which were of poor quality and insuffi¬ 
cient in quantity. The Japanese vitamin B, was in the strength of 2 
milligrams per cubic centimeter solution, whereas the American drug 
had 100 milligrams. 

We were most fortunate at the Shinagawa hospital, for we received 
large quantities of Red Cross hospital supplies, and from December 
1943 until March 1945 (aside from the supplies which the Japanese 
looted and stored in Tokyo and Yokohama), we managed through 
under-cover methods to distribute them to outpatients. The Japanese 
doctor in charge of the hospital had established a so-called “ceiling” 
of the quantity of drugs to be dispensed. We also resorted to the 
smuggling of drugs to other camps by secreting them on the persons 
of patients who would be discharged from our hospital to their 
respective camps. We had at our disposal all of the sulfa drugs, 
antimalarial and antiameba preparations, cardiac and respiratory 
stimulants, intravenous and spinal anesthetics, in fact an almost com¬ 
plete pharmocologic armamentarium. Unfortunately we had no peni¬ 
cillin, although we had heard of the drug. 

I was firmly convinced that vitamin B, therapy of itself was in¬ 
adequate in producing clinical betterment in many malnourished 
patients with the syndrome of beriberi, that adequate and proper 
food, the control of diarrhea, and the correction of other vitamin 
deficiencies were essential parts of the treatment. The requirement 
of vitamin B, for the average person is about 2 to 2.5 milligrams per 
day. Our diet of about 1,500 to 2,000 calories a day consisted mainly 
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of rice, barley, and soybeans. In 100 grams of unpolished rice there is 
only from 0.2 to 0.4 milligi’am of vitamin Bj; in 100 grams of barley, 
from 0.3 milligram to 0.6 milligram of vitamin Bi, and in 100 grams of 
soybeans, from 0.47 milligram to 0.64 milligram of vitamin Bi. The 
loss of vitamin Bi from the body was an additional cause predisposing 
to the beriberi state. Most prisoners of war had a marked polyuria, 
due to: (1) Our diet containing practically no salt; (2) we were 
drinking about 30 ounces of tea a day and had another 24 ounces of 
soup daily; and (3) the rice, when cooked, absorbing large quantities 
of water. This marked polyuria, and the diarrhea, caused an excretion 
of vitamin Bi, previously described. 

Utilization of vitamin B, was interfered with, due to liver changes 
seen in most of the patients who came to necropsy. The liver showed 
fatty changes grossly. Another significant fact was the high inci¬ 
dence of infectious hepatitis among prisoners of war. The liver, the 
chief “food commissary” of the body, apparently bore the brunt of the 
malnutrition experienced by the men. Five cases of cirrhosis of the 
liver were seen in young men with no antecedent alcoholic or luetic 
history, the cause of the cirrhosis being apparently nutritional. The 
high carbohydrate diet aggravated the requirements for vitamin Bi 
and there was not sufficient fat or protein in the diet to counterbalance 
this. The prisoners who worked in the various factories and rail¬ 
road yards had an opportunity to augment their diet by swapping 
with the Jap workers, or even helping themselves, when they could, 
to food stores. However, the Japs informed us that sick men, accord¬ 
ing to Japanese army regulations, would be given less food than the 
workers, and as a result our patients fared woi*se than the men in the 
outside camps. 

We received very little Red Cross food, approximately one package 
per man, per year, although in 1944 at Christmastime, we received 
three packages. On one occasion, during the winter of 1943, there 
were about 60 very ill pneumonia patients, and there were about 24,000 
Red Cross food packages stored in the camp. I asked the Japanese 
doctor for four parcels of food for the 60 very sick men, and this 
request was denied. About 8 bottles of milk would be delivered to 
our hospital daily, and the Japanese officers would take 4 or 5 bottles 
daily. The theft of Red Cross food, clothing and medical supplies, 
was conducted on a very wide scale. 

The cardiovascular findings in the edematous cases of beriberi were 
a high pulse pressure, no bradycardia, but rather a tendency toward 
a tachycardia, intensified P 2 , and a “pistol shot” sound heard over 
the femoral artery. I did not paiticularly observe any adventitious 
cardiac sounds, or any demonstrable cardiac enlargement. Sudden 
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cardiac death, or what the Japanese term shoshin^ was seldom encoun¬ 
tered. Even at necropsy the heart was rarely found to be enlarged. 
We observed, besides the liver changes, an atrophy of the mucosa of 
the gastro-intestinal tract, especially noticeable in the small intestine 
and stomach, and clinically we saw a rather high incidence of per¬ 
foration of peptic ulcer. We also observed a rather high incidence 
of appendicitis, although the amebiasis contributed to this condition, 
for the vegetative form of Endamoeba histolytica was demonstrated 
in the appendiceal stump. 

In the acute phases of malnutrition in the Philippines, medical 
officers observed gynecomastia, and in some instances lactating breasts 
among the male prisoners, abscesses in the testicles (in some cases 
orchidectomy was performed), endocrine disturbances simulating 
hypothyroidism, and even hypopituitary syndromes. The marked 
disturbances in water metabolism, so strikingly observed in the early 
months of captivity, may have been due to pituitary lobe imbalance. 
It has been commented that the beriberi heart and the myxedema heart 
have a clinical resemblance, in that the waterlogging of the heart 
muscle causes a disturbance in contractility of the heart, and not so 
much of an effect on conductivity of the heart muscle. Thyroid was 
administered orally in several edematous beriberi cases with no ap¬ 
parent effect. 

The clinical synthesis of vitamin B, is intimately related to pyruvic 
acid, which in turn is affected by the carbohydrate metabolism of the 
liver, which is also chemically related to the thyroid and adrenal 
glands. The adrenal gland is the major storehouse in the body for 
vitamin C. The liver is responsible for the synthesis of vitamin A. 
It is very likely and clinically logical to assume that, in severe mal¬ 
nutrition, we are confronted with a multiple vitamin deficiency state, 
and that one type of vitamin deficiency will predominate, depending 
on the site of maximum pathophysiologic disturbance. 

Skin infections, especially furunculosis, were very common through¬ 
out the period of confinement. Epidemics of diphtheria occurred in 
many camps, and it is possible that some of the ulcers of the legs 
harbored diphtheroid bacilli, which may have caused the epidemics 
of adult diphtheria. In the acute phase of malnutrition, severe nu¬ 
merous cases of scurvy and pellagra were encountered. Hemorrhages 
into the pericardial sac, intraperitoneal hemorrhages, hemorrhages 
into knee joints and muscles, and even subdural hemorrhages were 
seen. Very little scurvy was noted in the chronic phase of malnutri¬ 
tion. This bleeding tendency in scurvy may be related to an adrenal 
gland insufficiency. Another factor is that large quantities of vitamin 
C are thought to be eliminated from the body in profuse sweating, 
which might explain the occurrence of severe scurvy in the southern 
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islands and the absence of scurvy in Japan. The salt-poor diet may 
also have influenced the activity of the adrenal glands. 

Many of the prisoners of war from Java and Sumatra informed 
me of a so-called “specific” for beriberi, used very widely in the Dutch 
East Indies. It is called haizaiig idjyo or green pea. These peas 
are served in a porridge with sugar, taken daily by the natives as a 
curative and prophylactic for beriberi. A special katzang idjyo milk 
is prepared and given to babies. It is also made into a flour, and 
Chinese shops sell this pea in the form of cakes and cookies. In the 
poorly irrigated districts of Java and Sumatra, when the rice crop 
is rotated with sweet potatoes, beriberi develops among the natives, 
and the Dutch government sends this katzmg idjyo as a curative. 
Our prisoners of war in Burma were able to obtain some of this 
product and they report satisfactory results from its use on beriberi 
patients. 

Hypertension was seldom encountered among prisoners of war. 
Blood pressures of at least 1,500 prisoners were taken. It is rather 
difficult to explain this phenomenon. Several factors must be con¬ 
sidered. In the first place, most of the men had normal tension prior 
to the war. Many of the merchant seamen of advanced age may have 
been hypertensive prior to the outbreak of hostilities, but they failed 
to show any evidence of hypertension during their captivity. Marked 
diuresis was experienced by almost all prisoners. The rice diet may 
have been a factor, probably the most important factor. It is a well 
known fact that the Japanese and the Chinese rarely develop essen¬ 
tial hypertension. Many of the Japanese examined by necropsy at 
Saipan failed to show any evidence of atherosclerotic changes in the 
aorta or coronary vessels. It is possible that some antipressor sub¬ 
stance is present in rice, which prevents or diminishes the tendency 
for vasospasm in the small arterioles throughout the body, and thus 
prevents subsequent development of essential hypertension. 

It has been reported that eye-ground changes (so-called hyperten¬ 
sive neuroretinopathy) disappeared on a regimen of a rice diet, fruit 
juices, and a caloric intake of about 2,000 calories. The low cholesterol 
in the diet may be of importance according to some investigations. 
It is probably possible that, just as the spasmophilic tendency exists 
in many patients, the hypertensive tendency may exist in others, and 
with improper diet, essential hypertension results. It has also been 
noted that many cases of essential hypertension have an abnormal 
capillary fragility, as manifested by the tourniquet test. 

Blood protein levels of returning prisoners of war, studied about 
2 weeks after repatriation at Letterman General Hospital in San 
Francisco, were found to be normal. If hypoproteinemia plays much 
of a role in the pathogenesis of the edematous type of beriberi, it 
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would seem that more prisoners would have manifested this syndrome. 
The body apparently has an amazing capacity to prevent the deple¬ 
tion of the total blo^ protein in the absence of glomerulonephritis, 
and even in the presence of liver damage. 

A most remarkable clinical picture observed among prisoners of 
war was the so-called “burning feet syndrome.” This condition, called 
chachaleh^ has been observed in Somaliland and is apparently clinically 
related to beriberi. It is characterized by marked burning of the 
ventral and dorsal aspects of the feet, accompanied hy a sensation of 
numbness, and in many cases severe pain in these regions. The feet 
felt hot to the touch, were very painful, and had a cyanotic, bluish- 
purple color. The area of pain rarely extended above the ankles. 
An accompanying polyneuritis of the legs and reflex changes as seen 
in dry beriberi was often observed. This condition occurred in camps 
in Java and Macassar as well as in Japan. The only relief from 
pain was obtained by exposing the extremities to cold, either by 
immersion in cold water or by exposing the feet to the elements. 
Some of the patients with this syndrome kept immersing their feet 
in ice water or water chilled by snow, with resulting dry gangrene 
and spontaneous sloughing of one or two toes, and one man had to 
have amputation of both legs, because of the gangrene that ensued 
from this practice. 

As the extremity becomes warmer, there apparently is an increased 
demand for oxygen, due to the increased metabolism of the local area 
involved, and pain is produced, possibly by the liberation of hista¬ 
mine. This syndrome of “burning feet” might be the clue to the rela¬ 
tionship of the rice diet to the lack of essential hypertension, for it is 
definitely a vasomotor disturbance. Most of the patients with “burn¬ 
ing feet” improved with massive doses of thiamine hydrochloride 
intravenously. Those patients who develop gangrene w'ith spontasie- 
ous sloughing of the toes, were left with cold extremities due to 
diminished peripheral circulation. It might he postulated that those 
patents who develop this syndrome, among the many hundreds of 
beriberi patients, had a particular susceptibility to this disease be¬ 
cause of poor vasomotor tone in the lower extremities. 

Rarely was a case of acute rheumatic fever seen. Neurocirculatwy 
asthenia was not observed, even though the factor of fear was present, 
for Tokyo was very severely bombed. Our patients with oi>en pul¬ 
monary tuberculosis seemed to do fairly well on the protein-poor, fat- 
free, low-caloric diet. I was at a loss to understand how patients with 
extensive bilateral pulmonary lesions, many of whom showed multiple 
cavities upon x-ray examination, would have a normal temperature 
and pulse rate, and in many instances a normal or slightly elevated 
sedimentation rate. I was particularly impressed with this observation 


Digitized b'> 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 



MAT 1946] 


POW MEDICAL OFFICER—GOTTLIEB 


673 


and when I returned to the United States, I was told that the ward 
medical officer in charge of the pulmonary tuberculosis cases at Fitz¬ 
simmons General Hospital felt that many of the former prisoners of 
war were not doing as well on the Stateside high-caloric diet as they 
must have been doing on their prison ration. It may be possible that by 
starving the host, the vii-ulence of the acid-fast tubercle bacillus may be 
so attenuated that the disease becomes less active. 

Excellent results were obtained in abdominal surgery, even though 
there was very little asepsis, for our home-made steam sterilizer was 
inadequate and our gloves were merely dipped in creosote solution, 
plus the fact that both the air and operating room were constantly being 
contaminated by dust and dirt. We applied sulfanilamide intraperi- 
toneally, and along the closure planes in all cases, using about 10 grams 
for each case. There was no postoperative peritonitis, very little 
abdominal distention, and no stitch abscesses api^eared. Occasionally 
a patient would become moderately cyanotic but this would disappear 
in a few days. 

Spinal anesthesia and pentothal sodium intravenously were used. 
The sulfa drugs were used extensively, locally and orally, and there 
was .seldom an untoward reaction from their use. The blood and the 
urine were checked in most cases. The surgeon felt that the use of 



4 . One of the first boatloads of prisoner patients to be evacuated from Shinagawa 
being taken aboard the U. S. S. Benevolence. 
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intraperitoneal sulfanilamide, because of an increase in serous ooze, 
possibly delayed wound healing, but it was used because of lack of 
aseptic facilities. An interesting observation is that men who in 
ordinary times would be considered very poor surgical risks because 
of their emaciation, their amebiasis, and their vitamin deficiencies, 
responded very well under surgery. In fact most of them sat up and 
asked for rice in about 36 hours. There were no cases of pulmonary- 
embolism, for the patients were moved about a great deal postopera- 
tively, and the home-made bedpans required considerable lifting of 
the patient. 

Approximately 300 cases of amebiasis, both cystic and vegetative 
forms, were treated with all the known amebicides with very disap¬ 
pointing results. It appeared that adequate food or other factors 
were required to combat the amebiasis. Cases of bacillary dysentery 
were diagnosed by the finding of pus cells, macrophages, and ery^thro- 
cytes in stool specimens, and they responded very well to large doses 
of sulfaguanidine, 4 grams orally every 4 hours for 4 doses a day. 

The pellagrous patients improved on nicotinic acid by mouth. 
Very few cases of active malarial infection were seen. Intestinal 
parasitic infections were very numerous, and they responded poorly 
to treatment. 

SUMMARY 

1. Approximately 1,100 prisoners were treated between July 194.3 
and March 1945, with a mortality of only 66 patients. 

2. The endocrinologic aspects of avitaminosis have been empha¬ 
sized, especially the disturbance of the liver, thyroid, pituitary, and 
adrenal glands. 

3. The difference between the acute and the chronic phase of mal¬ 
nutrition has been emphasized. 

4. Beriberi appears to be a multivitamin deficiency disease and 
further study is necessary in order to determine its pathogenesis, 
course, and treatment. 

5. The vasomotor aspects of beriberi have been enumerated, with 
the possible relationship to the lack of hypertension among the rice- 
eating races. 

6. The relationship of diarrhea to the edematous type of beriberi 
has been stressed. 

7. Retinal degeneration due to vitamin B, deficiency did not re¬ 
spond well to vitamin B, therapy. Xerophthalmia responded favor¬ 
ably to cod-liver oil treatment. 

8. The average weight loss among prisoners of war was approxi¬ 
mately 40 pounds. 
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9. Intraperitoneal sulfanilamide was used very extensively in ab¬ 
dominal surgery with very favorable results. 

10. The possible beneficial effects in cases of pulmonary tubercu¬ 
losis of a low-caloric, low-protein, fat-free diet has been suggested. 

11. Poor results were obtained in the treatment of amebiasis. 

12. Untoward reactions to the sulfa drugs were seldom observed 
among prisoners of war. 

13. A high incidence of acute infectious hepatitis occurred. Acute 
rheumatic fever was very rare. 


i a 


HEPARIN IN PENICILLIN THERAPY 

To prevent thrombosis or thrombophlebitis, the addition of heparii 
to the penicillin solution proved to be of undoubted value where the 
continuous intravenous drip method was used. The dosage employed 
is 3 units per cubic centimeter of penicillin solution, the heparin being 
added to the solution in the bottle. Should thrombosis occur, as it 
may occasionally, the next bottle is charged with 5 units per cubic 
centimeter. —Martin, P. : Heparin in penicillin therapy. Biol. Ab¬ 
stracts 20: 41, January 1946. 



EXAMINATION OF HUMAN TYPE MYCOBACTERIUM TUBERCULOSIS 
WITH THE ELECTRON MICROSCOPE 

Examinations of human, avian, and bovine tubercle bacilli have 
been made with the electron microscope. Vacuoles, granules, and 
microgranules can be distinguished in the human type, being more 
apparent in older cultures, while in very old cultures the bacilli 
appear as empty sacs, having lost their morphologic characters and 
their substance. Two types of granules are distinguishable, those 
resisting electronic radiations and others which seem to disappear 
under the influence of these radiations. Certain images give the 
impression that the resistant granules can leave the bacillary body 
and behave like spores.— Wessel, E. : Examination of human type 
Mycobacterium tuberculosis with electron microscc»i)e. Vet. Bull. 
15: 383, December 1945. 
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SEGREGATED TRAINING FOR RECRUITS WITH MINOR 
ORTHOPEDIC DISABILITIES AND COMPLAINTS 


O:0N O. PARKER 
Captain (MC) U. S. N. R. 
and 

KARL V. KAESS 
Commander (MC) U. S. N. 

Every medical officer in tlie Navy is familiar with the high percent¬ 
age of complaints concerning the skeletal system and the frequent 
skeletal disabilities among Naval personnel. As a result of the great 
expansion of the Navy and lowering of the physical requirements, 
these complaints and disabilities were greatly increased, especially 
among men who were inducted. 

Of the recruits entering training stations, many exhibit these minor 
disabilities and complaints and others develop them in training. To 
prevent this group from graduating from “boot camp,” it became 
necessary either to suiwey an unduly large percentage or to apply 
remedial methods. 

An experimental project was started on 15 August 1944 at the 
U. S. Naval Training Center, Farragut, Idaho, to improve the system 
of training in ah attempt to produce physically better Naval person¬ 
nel. In the usual system of recruit training many of these men fail to 
complete their course, are discharged, and hence are lost to the Navy, 
or continue in the Navy with constant complaints and with much loss 
of time in the sickbay. Generally speaking the minor disabilities and 
complaints are referred to the back, bones, joints, muscles, and feet. 
Under the old system of training, by which these men were distributed 
throughout the camp, it was difficult to apply the correct remedial 
measui'es. 

Briefly the new principle applied here at Farragut was one of segre¬ 
gation of men with minor defects. This allowed easy access to these 
men for treatment, frequent observation, and early elimination of the 
uiifit. There was a definite psychologic benefit to the segregated 
recruits. The recruit with a minor defect realized that he was not 
expected to compete physically with normal men until he was able. 
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It also kept the bad example of disability from the impressionable 
normal recruits. 

In addition to the usual orthopedic examination, an inquiry was 
made into the occupational history of the individual recruit and into 
the amount of competitive athletics or sports in which he had engaged 
in civilian life. 

On the basis of this examination and inquiry the following groups 
of defects and complaints were segregated at the Receiving Unit: 

1. Spine. —^Deformities, congenital and acquired, of the spine, such 
as (a) adult and juvenile kyphosis, scoliosis, and lordosis not asso¬ 
ciated with active destructive disease processes; (b) torticollis, pre¬ 
spondylolisthesis, and early spondylolisthesis if asymptomatic; (c) 
spina bifida occulta; (d) sacralization of the fifth lumbar vertebra; 
(e) thin intervertebral disks without nerve root symptoms; (f) mild 
compression of the vertebral bodies at the dorsolumbar junction from 
osteochondritis without major deformity; and (g) old fractures if 
healed without major deformity. 

2. Extremities. —(a) Healed fractures without complete restora¬ 
tion of function; (b) healed fractures with good function but with 
history of pain on over-use; (c) joints in which the recruit claimed 
periodic disability on the basis of recurrent sprains, recurrent dis¬ 
locations, or internal derangements; (d) joints and extremities in 
which old diseases or injuries had become healed, but the recruit 
claimed lack of full function and symptoms on use; and (e) shortened 
extremities, congenital or acquired, in which the recruit complained 
of symptoms on use. 

3. Feet. —(a) Flat feet, in which there was a history of heavy pro¬ 
longed weight bearing without symptoms; (b) flat feet in which there 
was a history of foot strain on over-use only; (c) pes cavus of moderate 
degree with or without metatarsalgia or painful callosities; (d) foot 
strain and disability on over-use due to lack of development on the 
basis of a riding or sitting occupation in civilian life; (e) shortened 
calf muscle groups; (f) shoe fitting problems such as overlapping 
toes, bunions, and excrescences. 

4. Complaints of disability not associated with deformities, loss of 
function or any evidence of orgjinic disease. A few samples of this 
group are the backaches commonly seen in certain occupations such 
as truck driving and tractor driving and in those persons who com¬ 
plain of pain on doing any work. 

5. Complaints in the sedentary, upper-age bracket of recruits. 
This group also included those younger individuals with poor athletic 
or occupational histories (quitting at each attempt at athletics or 
manual work). These men were poor risks unless given graduated 
training. 
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6. Undiagnosed complaints. It is obvious that there is a certain 
amount of psychiatric overlap in those whose manifestations of symp¬ 
toms are in the field of orthopedics. These recruits could be said to 
be diagnostic problems and were segregated for study in order to 
prove or disprove any organic disability. Many of these men were 
considered “trial duty” by the psychiatric department. 

Records.—K record of complete diagnosis, classification and an out¬ 
line of the suggested remedial program followed the recruit to his 
“boot camp.” This record included the following data: 

1. The remedial treatment recommended, such as surgery, imme¬ 
diate or delayed, special manipulations, and physiotherapy furnished 
through the regimental surgeon, and shoe corrections and instructions 
in proper walking habits, which were handled by the area chiropodist, 

2. Special diagnostic problems, such as possible internal derange¬ 
ments of the knee and possible dislocated shoulders, were brought to 
the attention of the regimental surgeon. 

3. A remedial physical fitness program (special corrective exercises) 
was prescribed by the orthopedic examiners for the purpose of re¬ 
storing function of defective parts and relieving minor complaints. 

Things which would tend to decompensate the partially disabled, 
such as excessive marching, excessive physical fitness training, in¬ 
cluding the obstacle course, were given to the orthopedic companies in 
graduated doses, with a view to not exceeding and gradually building 
up tolerance. Becruits for whom specialized remedial physical exer¬ 
cises had been prescribed, such as special back developing, quadriceps 
muscle developing, postural exercises, and exercises to increase motion 
in the joints, were instructed in these. They were frequently checked 
by the regimental surgeon as to their progress in restoration of func¬ 
tion, or for complaints of aggravation due to over-use or improper 
procedure. 

The administration of heat, massage, and simple harmless manipu¬ 
lations, similar to what is usually expected to be used in an athletic 
department, were carried out mainly by the medical department. 
However it is believed that the proper place for this is in the drill hall. 
It is not good to have these recruits reporting to the dispensary for 
this program. They shouldn’t be reminded that they are in danger 
of becoming a medical casualty (in some cases they are hoping to do 
so as a matter of escape) and should not be exposed to the possibility 
of contagious disease. 

The matching of these people for competitive gkmes requires special 
consideration. By balancing those with defects so that they will not 
be totally overwhelmed by well-developed normal persons, the spirit 
of competition can still be used to motivate them. All those who by 
graduated training develop sufficiently to compete with the normal 
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groups should be permitted to do so. The selection of intercompany 
competition should be such that a chance to excel is possible. 

It can be readily seen that such a program requires close coopera¬ 
tion between the medical and the physical fitness departments. The 
men in these companies are given instructive and reassuring counsel 
to the effect that they are going to benefit by overcoming their de¬ 
fects and by developing themselves out of the disability class. They 
are told also that they will lose their uncomfortable symptoms by 
paying the price of cooperating in a program of development de¬ 
signed for them as individuals. We use the phrase “paying the price” 
because in the process of muscular rehabilitation one experiences 
some disagreeable symptoms. 


RESULTS OF THIS PROGRAM 


During the time that this program was in effect, 30,476 men were 
received and 33 companies of 100 men each were segregated. This 
program came into effect at a time when the war had been in progress 
for 2^ years. Hence many of these recruits had been reclassified for 
induction from the 4F group. The greater percentage were segre¬ 
gated for orthopedic reasons, although a few were put in the same 
companies for dental reasons or as psychiatric trial duties. This was 
not by choice but for convenience. The medical department found it 
easier to give these men remedial treatment and to give them special 
follow-up orthopedic re-examination under this system of segregation. 

It proved very effective in the early elimination by survey of re¬ 
cruits with true disability before they became service-aggravated. 

It cut to a minimum the number of recruits graduated who had so 
many subjective complaints that they were worthless as Naval per¬ 
sonnel. 

No recruit was graduated who had not gone through a satisfactory 
program of training with the same standard of physical fitness at 
the end of training that was required of the ordinary recruit. They 
had not been coddled. Men with defects that could not be corrected 
up to standard were not graduated. However, some men who had 
shown progress, but who had not become totally asymptomatic, were 
given more remedial exercises. 

It was found that most of these companies developed to such an ex¬ 
tent that they completed favorably with the regular companies, and 
some of them even won pennants in compietition with the regular 
companies. 

The only way accurately to evaluate the results of this program 
would be to follow this group of men through their Naval career and 
compare them with a similar group of physically defective recruits 
who had gone through the usual training. 
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THE PSYCHOTIC NAVAL PRISONERS 


OTTO ALLEN WILL. JR. 

Lieutenant (MC) U. S. N. 

It is the purpose of this paper to consider the Naval prisoner who is 
hospitalized because of a psychosis. Despite screening procedures 
there are admitted to the service many men who seem unable to con¬ 
form to the requirements of the group and soon become involved in 
disciplinary difficulties. In the majority of cases the problems to be 
considered are those of discipline, morale, adequate indoctrination, ainl 
intensive training in group activities. In some, however, the offense 
is a reflection of an inability to adjust to the group, based on intel¬ 
lectual or emotional defects. 

In the Naval service an effort is made to detect the mentally-ill 
offender by repeated screening at the disciplinary barracks and by 
medical observation at all places of detention. The presence of a 
mental illness in the prisoner is of great concern, as, by virtue of the 
illness he may be held not responsible for committing the offense, or 
incompetent to stand trial, or too ill to serve sentence. The psychotic 
prisoner is immediately hospitalized, and after a period of observation 
has until recently been sent to St. Elizabeths Hospital, Washington. 
D. C. Such men are not committed to the hospital as “insane” but are 
ordered there for observation and treatment. 

During the period from December 1941 to December 1944, thirty 
four active duty Navy patients (2 Coast Guard, 9 Marine, 28 Navy) 
were admitted to the criminal division of St. Elizabeths Hospital 
All of these men were general court-martial prisoners. Some had 
only been recommended for general court martial, others had been 
tried but not sentenced, while others were actually serving sentence?. 
The illnesses necessitating their transfer to a hospital became mani¬ 
fest while they were awaiting trial, serving sentence, or in many in¬ 
stances they were a more obvious cause or accompaniment of the offense, 
thus leading to early hospitalization. The men were studied by the 
usual psychiatric interviews, supported by various psychologic tests 
and by social histories obtained from the nearest relatives. 

These men were remarkable for their youth. Thirty three were less 
than 30 years of age, and 12 were under 20 years. The youngest was 


1 Received for publication 8 May 1945. 
680 


Digitized b'> 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 



MAV l»48j 


PSYCHOTIC NAVAL PRISONER—WILL 


681 


17 years, tlie oldest 42. There was only one officer in the group and 
of the remaining 33 only 5 were rated men (above the rate of seaman, 
first class, or corporal). 

The majority of cases (23) had been hospitalized less than 1 month 
before transfer to St. Elizabeths; only 4 had been hospitalized more 
than 3 months before transfer. The time spent at St. Elizabeths was 
as follows: Less than 3 months, 5 cases; from 3 to 6 months, 10 cases; 
from 6 to 12 months, 15 cases; and more than 12 months, 4 cases. 

In table 1 are shown the diagnoses of this group as established after 
an observation period of at least 1 month. 


Tabi-e 1.— DuignoHvs of general court-martial Saral priMonerM at St. Klizahethn 

Hospital 


Psychopathic personRlity without psychtjsis 

Psychopathic ix*rsonality with psychosis_ 

Dementia prarcox: 

Hebeyihrcnic type.. 

Catatonic type . 

M ixc^l type .. 

Undiiterentiated type. 


5 

A 


1 

1 

9 

3 

— 14 


Psychosis with epilepsy. 

Psychosi.s with mental deficiency.. 
Undiag:nosed psychosis: 

(chronic ajcoholisra—syphilis) . 

(prison reaction). 

(inadequate i>ersonality) .... 
(aff'^etive and schiroid features) 
no additional descriptive term 


1 

1 


1 

1 

1 

2 

3 


Psychoneurosis (mixed type) 


1 


Total 


34 


In table 2 the patients’ courses in the hospital are summarized. 

There is no question that all of these men had shown definite evi¬ 
dence of a mental illness before admission to St. Elizabeths Hospital. 
Nevertheless during their stay at that hospital 11 showed no evidence 
of psychosis and 17 showed only minimal residual symptoms of their 
illnesses. Twenty-eight of these men displayed no mental abnor¬ 
mality that necessitated any restriction beyond that afforded by the 
general wards of the psychiatric hospital. Tlie transfer to this hos- 


Table 2. —Cnurgr in fH. Elizabeths Hospital of general eonrt-martini Naval 

prisoners 


Course 


Number of 
patients 


Not obvioasly psychotic -_____ 11 

TTneventful (only slight evidence of mental abnormality)....... , 17 

Grossly psychotic... .. 6 


Total ..1 34 
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pital was made so that all of the facilities of a large psychiatric insti¬ 
tution would be available to the patient. 

In table 3 is shown the condition of the patient at time of discharge 
from St. Elizabeths. The group marked “unimproved” includes 4 
men who were discharged by court order in response to writs of habeas 
corpus prior to discharge from the Navy and thus were returned to 
custody in other Naval facilities. 


Table 8. —Condition on discharge from 8t. Elizabeths Hospital of general 

court-martial Naval prisoners 


Not insane_ 

Recovered_ 

Social recovery 

Improved.. 

Unimproved... 
Retained_ 


Condition 


Number of 
patients 


6 

5 

5 

6 
8 
4 


Total 


34 


Many of these men had served rather short periods of active duty 
prior to committing the offense which led to imprisonment or hos¬ 
pitalization. Only 10 had over 2 years of service, 19 had been on duty 
less than a year, and 15 less than 6 months. The shortest period of 
service was 26 days, and the longest was 7 years 8 months. 

In table 4 are listed the offenses committed by these men. 


Table 4. —Offenses committed by 34 general court-martial Naval prisoners confined 

at St. Elizabeths Hospital 


Offense 

Number of 

CMS 

Desertion (AOL or AWOL over 36 days) ... _ . ___ 

14 

Repeatedly A OL or A WO L . _ _ . _ .. _ _ 

8 

Homicidal assault___ _ .... .. _ 

2 

Striking officer_ _ _ . ... . . _ .. _ 

3 

Disoheviiig orders, disrespectful language to superior officer.. . , _ 

2 

Murder_ _ _ _ 

3 

Fraudulent enlistment.. __ . ___ _ .. _ _ 

1 

Disobedience (set free prisoners under his guard) __ _ 

1 


Total...... . _____ 

34 



Only six of the men had committed crimes which clearly indicated 
their serious potential danger to society and hence necessitated strict 
prison supervision. The crimes of these six men were as follows: 

1. Murder—^three cases (in two of these cases all charges had been 

dropped before the men were hospitalized at St. Elizabeths). 

2. Homicidal assault on a guard at Portsmouth Naval Prison. 

3. Homicidal threats with knife, and previous criminal record. 

4. Homicidal assault with gun during psychotic episode while on duty 

aboard ship. 
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The intelligence of the majority of these men was measured at the 
hospital by the Stanford-Binet or the Wechsler-Bellevue scales. In 
a few cases intelligence was judged by school and occupational per¬ 
formance or by reports of intelligence tests made at schools or other 
hospitals. Table 5 shows the distribution of the members of this 
group by intelligence. 

Table 5, —Distribution by intelligence of S4 general court-martial Naval prisoners 

at 8t. Elizabeths Hospital 


Mental defective.. 
Borderline defective 

Dull normal. 

Normal. 

Superior. 

Very superior. 


Intelligence 


Number of 
cases 


1 (IQ 51) 

2 
8 
18 
3 
2 


Total 


34 


Of this group only 5 showed above average intelligence, and 11 were 
rated as dull normal or below. 

Through histories taken from patients and relatives an effort was 
made to study the pre-service life of these men. The more significant 
facts obtained are listed under appropriate headings following: 

The family background. —Twenty-four of the men were considered 
to have come from markedly unstable homes (marred by such things 
as alcoholism of one or both parents, divorce, illness, or parental 
strife). In six cases the father had deserted the family during the 
patient’s early childhood. In five cases the father died before the 
patient was five years of age, and in three cases the mother had died 
during this period. In three instances the father was alcoholic and 
and in two the mother was alcoholic. Fourteen of the patients spent 
their early life in orphanages or the homes of foster parents. 

Mental illnesa in the family .—^In seven cases the behavior of the pa¬ 
tient’s father was so unusual that it could be considered as evidence 
of a mental illness. Examples of such behavior are shown next: 

1. Pecaliar, inadeqoate, aeclusive. 

2. Alcoholic, cruel, “peculiar.” 

3. “Shell shocked” in World War I with residual symptoms since. 

4. Cruel, alcoholic, a bully—^beat his children brutally. 

5. Killed wife and committed suicide while his small children stood by watching. 

6. A thief—deserted family—unstable. 

7. Died while a patient in a mental hospital. 

One mother displayed behavior suggestive of a psychopathic per¬ 
sonality. Another mother died while hospitalized because of an ill¬ 
ness diagnosed as catatonic dementia praecox. 
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Previous mental illness. —^Nine of the patients had displayed be¬ 
havior that was definitely psychotic or strongly suggestive of a mental 
illness prior to entering the military service. These are summarized 
following: 

1. Vague spells of amnesia. 

2. Discharged from U. S. Army because of “mental deficiency and neurosis”— 

shortly thereafter (1942) in two State mental hospitals, where he was classi¬ 
fied as undiagnosed psychosis. 

3. Four enlistments in military service: 

a. USMC—18 months’ service—1935 given undesirable discharge after 7 

months AOL. 

b. U. S. Army—9 years’ service—given medical discharge in July 1941 be¬ 

cause of depression and suicidal attempt. 

c. USN—4 months’ service—given BCD in May 1942 because repeatedly 

AWOL. 

d. USN—25 days’ service—present enlistment (fraudulent). 

4. Change of personality at 16 years, at which time private physicians made 

diagnosis of dementia praecox. 

5. Frequent hospital admissions because of alcoholism and psychopathic be¬ 

havior. 

6. Marked mood swings. 

7. Severe depression at 15 years—no medical care. 

8. On several occasions saw psychiatrist who diagnosed “psychoneurosis.** 

9. Peculiar “spells” since age of 5 years—during such episodes was mute and 

exhibited bizarre behavior. 

Only three of the group showed previous hospitalization because 
of mental illness. 

Education .—In tables 6 and 7 are summarized the school records 
of these men. 


Table 6. —Formal education of general court-martial Naval prisoners at 

8t. Elizabeths Hospital 


School grade finished 


Number of 
cases 


Fourth grade and below..... 2 

5th“8th grades..___ __ 11 

9th-l0th grades....... 12 

llth^l2th grades... 4 

High-school graduates ____ 3 

1 year college.........I l 

College graduate (A B) ..... 1 1 


Total. M 


Table 7. —Scholastic record of 34 general court-martial Naval prisoners at 

St. Elizabeths Hospital 


Record 


Number of 
men 


Poor 

Fair 

Good 


H 


Total 


M 
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Seven of the men were in much difficulty because of chronic truancy; 
nine were behavior problems in school and gave evidence of apparent 
early inability to conform to group requirements. As shown in table 6, 
25 of the men had less than a tenth-grade education, and only 5 were 
high school graduates. Only 2 men showed good or superior aca¬ 
demic work, the other 32 being rated as fair or poor. 

Personality .—An attempt was made to separate these men into 
Roupings indicative of certain terms commonly used to describe 
“personality types.” The classification was made on the basis of a 
review of the social histories, personality studies, and observations 
made at the hospital. 


Table 8. —“Personality type" of S4 general court-martial Naval prisoners at 

St. Elizabeths Hospital 


“Introvert”-.- 
“ Extrovert”- 
Undetermined 

Total... 


Type 


Number of 
cases 


24 

6 

4 


34 


Nine of the men gave a history of enuresis beyond the age of 6 
years, two being enuretic during the present illness. Four stuttered 
during childhood, four had frequent temper tantrums, and two suf¬ 
fered from night terrors. 

Marital status and sexual adjustment. —^Twenty-three of the men 
were single. Eleven had been married, but of these six were divorced, 
three separated, and only two were on good terms with their wives. 

Twenty-seven of . the men reported no gross sexual difficulties, but 
the study of the sexual life was admittedly superficial. Two men 
displayed marked conflict over masturbation; one had engaged in both 
heterosexual and homosexual activities and often secretly dressed in 
women’s clothing; four apparently had never displayed any interest 
in sexual matters. 

Antisocial actimties .—Eleven of the men in this group had been 
involved in antisocial activities prior to entering the military service, 
as noted next: 

1. Term for larceny—^1984. 

Z Threatened life of foster father and was reported to police. 

3. Nmnerons Juvenile court entries for theft, sexual advances to young girls and 
other petty crimes. 

4. State Training School inmate—larceny. 

5 and 6. Petty theft. 

7. Grand larceny. 

8. Theft and drunkenness. 
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9. Disorderly conduct. 

10 and 11. Misdemeanors. 

Six of the men had been regular and heavy consumers of alcohol 
for some time prior to committing their military offenses. None of 
the patients gave a history of drug addiction. 

Pre-service em/ployment record .—Two of the men had worked only 
on the parent’s farm or in his business. Eleven had never had any 
regular employment before entering the military service. Nine had 
shown a shifting occupational adjustment. Six had made a very poor 
work record, giving a history of being discharged, etc. Only six had a 
record of steady, satisfactory employment. 

COMMENT 

The “average man” in this group is young, single, and below the 
grade of corporal or seaman first-class. He is of about average 
intelligence, has completed less than 10 years of school with aver¬ 
age or poor grades and only fair behavior. He came from an 
unstable home—an environment poorly suited for the development 
of the more desirable social traits. He is “introverted,” has had 
some minor conflicts with the law, and has never held a job for any 
length of time. In the past he has shown symptoms of an unstable 
personality, having been enuretic beyond the age of 6 years, and 
being subject to marked mood swings. He found it diflScult to adjust 
to the military service, had little motivation to support him during 
the difficulties of the training period, greatly resented discipline and 
any display of authority, and was repeatedly AOL and AWOL. He 
was sent to the brig and recommended for general court-martial, but 
while awaiting trial became depressetl, tearful, seclusive, and dis¬ 
played obviously abnormal behavior, with the result that he was sent 
to the sick bay and finally to St. Elizabeths Hospital. At that hos¬ 
pital he made a good adjustment, showing little evidence of psychosis 
and rapidly improving in an environment that, while restricting, was 
not punitive. After a few months in the hospital he was given an 
honorable medical discharge from the service and released. 

This group is noteworthy for the lack of hardened criminals and 
for the comparatively minor nature of the crimes. It is a serious 
military offense to be AOL or AWOL, but in many of these ca^ the 
infractions of rules were a reflection of the individual’s long-standing 
inability to make any prolonged adjustment to the restrictions of his 
group. In civilian life only a few of these men would have been sent 
to a criminal institution. In nearly all service cases charges are 
dropped at the recommendation of a board of medical survey and the 
majority of these men are then discharged from the hospital as soon 
as the military discharge is received. 
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Some attention should be devoted to the group called “psychopathic 
personality.” Like much of psychiatric nomenclature, this is a 
purely descriptive term, being applied to certain patterns of behavior 
which are manifest throughout the greater portion of the individual’s 
life and first display themselves in early childhood. The cause or 
causes of such behavior are not known, but many authorities have 
considered “constitutional” factors to be of prime etiologic impor¬ 
tance. It is well known, howevw, that similar behavior may be shown 
after cerebral damage from anoxemia, toxemia, or trauma. Recent 
studies have suggested that in some “psychopaths” there is a marked 
cerebral cortical dysrhythmia as demonstrated by the electroenceph¬ 
alogram, possibly indicative of cortical malfunction that interferes 
with proper social adjustments. Careful psychiatric investigation has 
shown that in some “psychopaths” the antisocial* behavior may be 
explained by psychologic trauma experienced during the formative 
years. 

It seems clear that “psychopathic behavior” cannot be explained 
on a single basis, but may result from one or more of a number of 
causes. It is probable that the term “constitutional psychopathic 
state” should be applied only to those individuals whose abnormal 
behavior has been manifest since early childhood and cannot be ex¬ 
plained or understood despite careful medical and psychologic investi¬ 
gations. We question the validity of the term when applied to those 
with a history of severe cerebral trauma or those who spend their 
early years in social environments that would be obviously detrimental 
to the developing personality. There were nine men in this study 
diagnosed as psychopathic personality. Only two of these nine had 
a “negative” history and might be called “constitutional psychopaths.” 
It is interesting to note that both of these individuals were reared in 
foster homes. The family background of the other seven is briefly 
summarized next: 

1. Father was a drug addict and psychotic. Patient was cared for in foster 

home after the age of 8. At age of 5 he was unconscious for 7 days after 
a head injury and skull fracture. 

2. Mother and father were divorced before patient was born. He was cared 

for in a series of private schools, having no home life, and becoming a spoiled, 
egocentric individual. 

3. Patient was born after prolonged labor and use of instruments. He was unable 

to nurse and was fed by gavage during his first year. At 8 years had 
encephalitis, following which he showed marked personality change. In this 
case there is possible cerebral Injury from two causes—birth injury and 
encephalitis. 

4. Parents were separated when patient was Infant and he was cared for by 

unstable grandmother. There was no parental supervision; governed only 
by peculiar, emotionally insecure elderly female. Patient made good school 
adjustment to ninth grade aiid his behavior was more that of a profound 
neurotic. 


Diflitizeii b> 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 



688 


NAVAL MEDICAL BULLETIN 


[vou. so. s 


6. Father died when i>atient was 5 years old. Stepfather was alcoholic, cruel, 
and abusive. Family was on relief and home life was torn by poverty, 
quarreling, and drunkenness. 

6. Father was a “shell shocked” war veteran who deserted mother when patient 

was 5 years of age. Family was on relief and markedly insecure. Patient’s 
IQ was 78. Here the patient is handicapped by poor home environment 
and a defective mentality. 

7. Father bad a violent temper, beat mother, and subsequently was sent to 

prison. Mother was sexually promiscuous and displayed "psychopathic" 
behavior. Parents were later divorced. Paternal grandfather was an 
alcoholic and a suicide. Patient never had security in a home which was 
marked by abuse and neglect. 

It is very difficult in the cases listed to insist that these individual*^ 
bear a constitutional taint and are not rather products of extremely 
unfavorable envir,onments. Constitution and environment cannot be 
(and should not be) entirely separated, but we believe that each case 
of “psychopathic” behavior should be carefully studied and the term 
“constitutional” used only with the greatest of caution. 

It is interesting to note that six of the men insisted that they had 
“faked” their mental symptoms in order to escape punishment for 
their offenses. Three of these men were diagnosed as psychopathic 
personality, two as undiagnosed psychosis, and one as dementia prae- 
cox, mixed type. It is not uncommon for patients recovering from a 
psychotic episode to state that they assumed their symptoms and were 
not actually ill. Such action usually seems to be the result of fear 
and shame, the patient preferring to be known as a malingerer than 
as one who was psychotic. In these men there was no evidence of 
malingering, as all had shown definite evidence of profound person¬ 
ality disorders prior to coming to this hospital. 


SUMMARY 

1. During the period from December 1941 to December 1944, thirty- 
four general court-martial Naval (Coast Guard, Marine, Navy) pris¬ 
oners were admitted to St. Elizabeths Hospital, Washington, D. C. as 
psychotic patients. 

2. Twenty-eight of these men were below the grade of petty officer. 

3. Thirty-three of the men were below 30 years of age; 12 below 
20 years. 

4. Nineteen of the men had served less than 1 year of military duty. 

5. Only 6 of the men had more than average intelligence; 11 were 
rated as dull normal or below. 

6. Twenty-four of the men came from markedly imstable homes. 

7. Nine had shown evidence of a mental illness before entering the 
military service. 

8. The majority had less than a tenth-grade education and had made 
only fair or poor scholastic records. 
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9. Twenty-four were introverted, seclusive. 

10. Eleven had previous criminal records, and only a few had a good 
work record. 

11. In twenty-two cases the offense was AOL, AWOL, or a combina¬ 
tion of the two. 

12. In their inability to adjust satisfactorily to the military service 
the majority of these men displayed a chronic failure to make any 
lasting social ties—a reflection of rather profound personality defects. 

13. These men are in need of rehabilitation, as nearly all are returned 
to the community when discharged by the military service. 

14. An effort is being made to study each patient in terms of his 
personality structure, intelligence, and vocational interests. In this 
way these men will be guided into a suitable vocational training pro¬ 
gram when they leave the hospital, with the hope that they will thus 
be helped to find a more stable, productive place in society. 


a 



PENICILUN IN SUBACUTE BACTERIAL ENDOCARDITIS 

Although penicillin appears to be a promising cure for subacute bac¬ 
terial endocarditis, patients who recover from this disease are left 
with the same or further valvular deformities, which continue to pre¬ 
dispose them to reinfection or to subsequent congestive heart failure. 

The successful treatment of a patient with subacute bacterial 
endocarditis is an individual problem that requires careful attention 
to the details of therapy. Successful treatment depends on main¬ 
taining penicillin blood levels considerably in excess of the minimal 
inhibiting concentration of penicillin for the patient’s organism.— 
Favour, C. B. ; Janeway, C. A.; Gibson, J. G. ; and Lbvtne. S. A.: 
Progress in treatment of subacute bacterial endocarditis. New 
England J. Med. 234: 71-77. January 17, 1946. 




SYNERGISTIC ACTION OF NICOTINAMIDE UPON PENICILLIN 

High concentrations of nicotinamide exert a synergistic effect upon 
penicillin inhibition of Staphylococcus aureus. Nicotinic acid was 
inactive in this respect. No evidence for a reaction between nicotin¬ 
amide and penicillin could be found. Although the effect of nicotin¬ 
amide appeared to be general for the 3 strains of staphylococcus 
tested, no effect could be demonstrated upon either Streptococcus 
pyogenes or E. coli.— Frteden, E. H. ; Synergistic action of nicotin¬ 
amide upon penicillin. Proc. Soc. Exper. Biol, and Med. 60 : 352-353, 
December 1945. 
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THE MENTAL DEFECTIVE AND THE UNDER-AGE MAN 

IN THE NAVY 


H. ROBERT OTNESS 
Lieutenant H(S) U. S. N. R. 

Probably one of the most difficult groups of individuals to be under¬ 
stood by the layman, and the most often mishandled through such 
misunderstanding, is the mental defective group. Because their severe 
limitations are so frequently obscured by their age, and by their often 
average and pleasing appearance, these individuals are commonly 
considered merely “delinquents.” 

The world of the mental defectives is a simple world, due to the 
limitations of their abilities to learn new things, to comprehend what 
takes place about them, to retain and assimilate cultural stimulations, 
and above all to be able to be self-directive in a new setting. An 
attempt to force such an adaptation upon these individuals is made 
when they enter the service. The degree of difficulty resultiiig from 
the strangeness or unfamiliarity of tliis new setting, as well as the 
understanding of the officers or men in charge of them, determines to 
a great extent how they will adjust themselves to this new life and 
its demands. Because of the wide contrast between their simple civil¬ 
ian cultures and the complexity of a mechanized war, their adaptation 
to productivity for the armed forces is more or less a failure. The 
amount of supervision and direction required by them is not commen¬ 
surate with their output for service. 

Often the mental defective who has escaped recognition during the 
early part of his Navy career eventually becomes a disciplinarj' case. 
He probably will respond to the mild discipline administered for his 
petty offense, both the offense and the purpose of the discipline being 
understood by him. Many times, however, other offenses committed 
have childlike motivations, and since his own childlike reactions to 
the thwartings are stronger than any sense of duty that he could 
comprehend, he easily becomes a serious Naval offender, chiefly AOL 
(Absence Over Leave) or AWOL (Absence Without Leave). His 
misfitness becomes an ever-present administrative problem, when he 
is retained in the service. The few who have not become involved in 
discipline might well be those whose assignments are yet quite simple 
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and in line with their aptitudes. Acceptable efficiency on a low rou¬ 
tine job must not presuppose a universal and versatile efficiency. 

The aim of this article is to present briefly some important factors 
peculiar to the mental defective with the implications of these factors 
in the disciplinary handling of the individual. The almost parallel 
problem of the under-age offender in the Navy will also be considered. 

Mental deficiency is considered as a state of (1) social incompetence 
resulting from a state of (2) mental growth arrestment which has 
been (3) developmental in nature. When these criteria have been 
satisfied, a diagnosis of mental deficiency can be advanced. 

Psychometric test scores have tended to supplant the above criteria 
for mental deficiency. These scores must be handled and interpreted 
very carefully to be of any value. 

Among the many psychologic tools devised for the purpose of 
measuring the attributes of human beings, the tools that measure per¬ 
sonality are gradually proving to be helpful. Similarly tools for 
evaluating individual social compkence or social maturity have been 
developed which are useful in establishing the state of incompetence 
among the mentally deficient, mentally ill and delinquent. The Vine- 
land Social Maturity Scale developed at the Department of Re¬ 
search, The Training School, Vineland, New Jersey, has been and is 
probably the most successful to date. This scale permits the measure¬ 
ment of social development from birth up to maturity, a 25-year 
range. The degree and kind of incompetence is measurable and ex- 
pressable in Social Age (SA) and Social Quotient (SQ) units. This 
tool offers a means of establishing the initial criteria of mental de¬ 
ficiency, as well as a point of departure for any psychologic problem 
of adjustment. 

A detailed item analysis was made of the social competence (Vine- 
land Social Maturity Scale) and of the mental competence (Wechsler- 
Bellevue Scale of Intelligence) of 35 mentally-defective enlisted men, 
many of whom were Naval offenders. The ages of tbe men in this 
group ranged from 16.5 years to 38.8 years. The diagnoses were not 
made on the fallacious “I. Q.,” but were based on the criteria in¬ 
volved in the total definition of mental deficiency. 


SOCIAL COMPETENCE 


Social competence refers to the capacity of the individual to carry on 
the minimum essentials of everyday living without supervision or 
direction of others. This independence develops with and is measured 
according to progressive age levels, as is the development of intelli¬ 
gence. On the Vineland Social Maturity Scale this briefly includes: 
(1) Self-help items (general, eating, and dressing); (2) self- 
direction; (3) occupation; (4) communication; (5) locomotion; and 
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(6) socialization—all common elements and minimum essentials to 
any individual’s development to complete adult maturity or 
independence. 

The analysis of the social maturity of the 35 mental defectives 
revealed that there were 8, or 23 percent, who did not carry out the 
bathing routine (not just showers) without the aid or supervision of 
wife or some member of the family; 2, or 6 percent, who could not 
comb and part their own hair; and 28, or 80 percent, who required 
assistance in completing the self-dressing routine (several were unable 
to tie their own neckties and neckerchiefs). All of these minimutti 
essentials are perfected by normal children in from the 8th to 13th 
year. 

Of this group, 12 or 35 percent, were not trusted to go about their 
own home towns unaccompanied by parents, wife, or other trustworthy 
member of the family; and there were only 9, or 26 percent, who were 
capable of going outside the limits of their home town to relatively 
unfamiliar places and of being responsible for their own arrangements. 
None of the 35 have traveled alone to remote towns or places. None 
was permitted to go out unrestrictedly at night and 29, or 82 percent, 
required supervision during the daytime. 

Eight, or 23 percent, were unable to tell time to a quarter-hour 
accuracy. Thirty-four, or 97 percent, were able to perform routine 
household tasks under their own responsibility, while only 19. or 
54 percent, reported work done about the neighborhood that merited 
payment, such as gardening, household tasks, or simple farm jobs. 
Twenty-two, or 62 percent, were performing some simple creative 
work on their own initiative such as making simple useful articles, 
doing simple repairs, gardening, raising pets, or sewing. Only 3, or 
9 percent, were performing responsible routine chores such as family 
chores, assisting in housework, or gardening. Thirty-four, or 97 per¬ 
cent, had not been gainfully employed at such occupations as servants, 
farmhands, laborers, or factory help, usually expected of boys and 
girls of 18 years of age. 

Thirty-two, or 91 percent, of these individuals were able to write 
or print legibly their first name or full name without using copy, while 
23, or 65 percent, were unable to write simple words from dictation, 
and 33, or 94 percent, were unable to write well enough to prepare 
brief notes to friends or relatives. Only one was capable of making 
a phone call without help. 

Only 20, or 57 percent, were capable of handling money and making 
simple change in the purchase of useful articles, and had had experi¬ 
ence in doing so; 31, or 88 percent, did not select or purchase minor 
articles of clothing such as socks, underwear, shoes or shirts, but had 
this done for them by mother or wife. 
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Thirty-one, or 88 percent, did not have their own spending money, 
amounting to a dollar or so per week, to spend on their own initiative 
or discretion. Inability to make simple change in small amounts is 
a not uncommon finding. 

Five, or 15 percent, were unable to participate in simple table games 
observing rules; and 10, or 29 percent, did not engage in cooperative 
play such as baseball. 

Sixteen, or 46 percent, still held to the belief in Santa Claus, and 
spoke enthusiastically about his reality. 

These men are still small children in their capabilities, and their 
adjustment to the Naval service has resulted in numerous adminis¬ 
trative problems. 

The social age and social quotient were calculated on each of these 
individuals. The range of social ages was from 6.3 years to 14.4 years, 
with social quotients from 31 to 69. These individuals, despite their 
real-life ages (range 16.5 to 38.8 years), are children ranging from 
childhood to preadolescence in degree of social maturity or independ¬ 
ence, even with due consideration given to any influence a subcultural 
background may have had. 

MENTAL COMPETENCE 

A detailed item analysis was made of the quantity and quality of 
mental capacities measured by an individual intelligence test, but 
the findings are not reported here in detail. Mental incompetence 
also was revealed in all the cases on the Weschler-Bellevue Scale of 
Intelligence. 


Social maturity and mental competence of 85 mental defectives 



LA (Life 
age) 

SA (Social 
age) 

SQ (Social 
quotient) 

MA* 

(Mental 

age) 

IQ rintelll- 
gence 
quotient) 

Range.... 

16.5-38.8 

6.3-14. 4 

31-69 

6.0-10.0 

35-69 

Mean...... 

22.68 

9.93 

47.79 

8.59 

56. 43 

Mode... 

18.0 

10.5 

52 

9 5 

55 


•Weschler, D.: The Measurement of Intelligence. The Williams & Wilkins Company, Baltimore, 
Md., 1939, p. 122. 


Another group causing numerous administrative problems is the 
under-age enlistment group. These youths have falsified their ages, 
and sometimes their names, but because of some physical precocious¬ 
ness have been believed and have been taken into the Navy. 

The study of the development of intelligence from birth to its 
maturity shows that intelligence reaches its growth at about 14 to 16 
years of age, as measured by the best standardized tests, although there 
may be improvement in the quality as maturation goes ahead. Hence 
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for the norraal under-age enlisted man it is highly probable that he 
reached his normal peak of mental development at 16 and will change 
but little in development when of adult age. Although he is poorly 
experienced for adult responsibility because of his youth, he might 
well be responsible for most of his actions as a Naval offender from 
the intelligence angle, providing there are no other psychologic anom¬ 
alies of behavior and development present. In the normal well- 
adjusted 16-year-old lad, social maturity or social competence is quite 
apt to be at his normal life-age expectancy level, or even slightly above, 
providing there are no other complicating factors or circumstances. 

With the mental defective, and especially with the group in whom 
the causation is endogenous (since few exogenous types enter the 
Navy), the picture is quite different. Intelligence here develops more 
slowly and reaches its low peak of maturity at different life-age 
periods. The peak of intelligence growth often hovers between the 
mental ages of from 9 to 12 years, and often below these age levels. 
Even with adult-life ages the mental ability has remained that of a 
child of the preadolescent level of development. Despite his real-life 
age, this level of intelligence and comprehension limits his ability 
to benefit or assimilate new experiences thrust upon him, when these 
experiences are at an adult level of expectation. It is not surprising 
that this is difficult for the layman to understand, because these 
mental defectives appear so mature physically, strong and often good 
looking, and yet are children of from 6 to 10 years mentally and in 
experience. Similarly the social maturity or social competence of 
these individuals reveals that they are living and adjusting as children 
in an adult situation. With the conflict that results when demands 
of the adult or preadult levels are thrust upon children, the reactions 
are usually failure, disinterest and escape to a simpler level of adjust¬ 
ment. This, also, often is interpreted by the layman as planned 
delinquent behavior and severe discipline is given. 

From this brief description the following questions might be raised; 

1. As the Navy does not desire to take into the service normal boys 
under the age of 17 years, is it justified in retaining in the service 
mental defectives whose abilities are those of children much below 
that age? 

2. The mental defective who enters the Navy offers to the service the 
best that he has. Since this “best” is too little to be useful to the Navy 
and of a quality which the Navy neither needs nor wants, should he 
be disciplined for this shortcoming over which he has no control? 

3. Since mental deficiency and the resulting incompetence are in¬ 
herent in the mental defective, long confinement as part of a dis¬ 
ciplinary measure will not change the abilities to the extent of making 
him useful in the Navy. Should this not be considered in dealing 
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with mental defectives who are given courts-martial with confinement 
and possible restoration to duty? 

4. The normal under-age enlisted man who becomes a Naval offender 
may possibly be granted clemency on account of his age, but being of 
normal intelligence and competence at his age level, might not dis¬ 
cipline strengthen him and improve his maturity for the service? 

5. Since age, intelligence, personality and physique are so often 
misleading in evaluating men, does not social maturity become a very 
important psychologic consideration? 
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PENICILLIN YIELDS FROM NEW MOLD STRAINS 

Following ultraviolet irradiation of spores from a monoconldial 
isolate of the well-known strain X-1612 of Penicillium chrysogenum, 
a promising new strain, Wis. Q176, was obtained in June 1945. 
This has consistently surpassed its parent in penicillin production, 
usually by a considerable margin. 

It will be seen that although shake flask yields varied considerably 
in every experiment, both Q176 and Q176A8 surpassed X~1612. In 
the tank tests Q176 gave yields higher than those thus far obtained 
with any other culture. Q176A8, however, failed to surpiiss X-1612. 

The fundamental studies on variability in Penicillium notatum 
and P. chrysogenum of which these strains were a byproduct, will 
be reported in detail elsewhere. Upon request, transfers of any of 
of the cultures mentioned in this note will be sent to laboratories 
engaged in penicillin research or production.— Backus, M. P. ; 
Stauffer, J. F. : and .Iohnson, M. J. ; Penicillin yields from new mold 
strains. J. Am. Chem. Soc. 68: 152-153, January 1946. 
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REGULATORY EFFECT OF ADRENAL CORTICAL EXTRACT ON ELABORA- 
TION OF PITUITARY ADRENOTROPIC DORMONE 

Administration of cortical extract prevents the decrease in adrenal 
ascorbic acid which accompanies exposure to cold but does not prevent 
the decrease which results from administration of exogenous adreno- 
tropic hormone. Since reduction in adrenal ascorbic acid is initiated 
by pituitary^ adrenotropic hormone, cortical extract must act to inhibit 
elaboration of this tropic hormone by the pitultar>\ These results 
have been Interpreted to mean that rate of release of adrenotropic 
hormone from the pituitary is regulated by the concentration of 
adrenal cortical hormones in the blood and tissues.— Sayers, O., and 
Sayers, M. A.: Regulatory effect of adrenal cortical extract on elabo¬ 
ration of pituitary adrenotropic hormone. Proc. Soc, Exper. Biol. & 
Med. 60:162-163, October 1945. 
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METHOD FOR PRACTICING PREVENTIVE PSYCHIATRY 
IN A NAVAL PERSONNEL SEPARATION CENTER 


LESTER L. HASENBUSH ’ 

Lieutenant, Junior grade (MC) U. S. N. R. 

The chief function of the medical department of a Naval personnel 
separation center is to aid in the separation of men from the Navy at 
a maximum speed by rapidly finding and reporting the physical and 
mental disabilities of separatees (with emphasis on disabilities incident 
to or aggravated by service conditions). In our opinion, however, 
the psychiatric division in such a medical department, in addition to 
its function in finding and reporting neuropsychiatric problems con¬ 
stituting disabilities, is in a position to make an important further con¬ 
tribution to the work of the separation center along the following 
lines: (1) Information as to the services offered in local communities 
by psychiatric clinics and by other facilities for the rehabilitation 
of veterans can be given to men who have psychoneurotic reactions 
calling for more or less intensive treatment but who are not so dis¬ 
abled as to warrant delaying their discharge for such treatment; (2) 
Many “normal” separatees with less deep-seated personal adjustment 
problems can be provided with effective mental hygiene through brief 
interviews in the psychiatric division itself; * dnd (3) Data of psychia¬ 
tric interest concerning separatees can be collected and evaluated. 

In a Naval separation center the large numbers of men being dis¬ 
charged (or returned to inactive duty) each day and the rapidity with 
which these men must be examined have led to mass physical and lab¬ 
oratory examinations of an “assembly line” type. The psychiatrist is 
last in the line of medical examiners in order to have the benefit of 
reviewing the results of the general medical examinations. However, 
because the psychiatric division usually has very few psychiatrists 
and no available trained psychiatric assistants, such as psychologists 
and social workers, it cannot provide even 3-minute interviews with 


* With the aBBistance of Grace G. Haaenbush, B. A. 

’ The Civil Rendjuatment Servicea available in Beparation centera deal with problems In¬ 
volving the rights of veterans, education and vocational planning, and the like, but do not 
provide for phychiatrlc interviews. 
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each separatee. Certainly no time would be available for providing 
the services outlined if every dischargee were to be seen by the psychia¬ 
trist. For this reason, at the Naval Personnel Separation Center, 
U. S. Naval Base, Bremerton, Washington, where only one psychia¬ 
trist is permanently assigned, the psychiatric division has been organ¬ 
ized so as to utilize the capacities of the psychiatrist as fully as possible. 

A screening process has been devised to select separatees for in¬ 
terview with the psychiatrist on the basis of one or more of the criteria 
from the following three records. This screening is performed by 
four hospital corpsmen trained by the psychiatrist. 

1. The health record .—This detailed report of a man’s medical his¬ 
tory, and clinical and laboratory findings from the time of his induc¬ 
tion or enlistment to the time of his separation from the Navy is, with 
few exceptions, available for every man. The hospital corpsmen are 
trained to select for interview with the psychiatrist all men whose 
health records reveal that during military service they have had a 
diagnosis of (a) neurologic illness (including various forms of 
neurosyphilis and intracranial injuries), (b) psychiatric disability 
(including combat or operational fatigue), or (c) disorders such as 
irritable colon, chronic lumbar myositis, and tachycardia, which often 
have important emotional components. 

2. Naval medical department Form, Y {1939 ).—This is the report of 
physical and laboratorj' examinations as made in the separation center. 
To aid in conserving the psychiatrist’s time, abnormalities of station, 
gait, speech, reflexes, and fine movements are recorded by previous 
examiners. The hospital corpsmen are trained to refer to the psychia¬ 
trist for further neurologic examination and evaluation any man 
whose Form Y shows such deviations. They select for psychiatric 
interview the men whom previous medical examiners recommend for 
such interviews and also men whose reports show possible psycho¬ 
somatic illness. 

3. A psychiatric questionnaire for separatees .—This has been com¬ 
piled by the psychiatrist to serve as a self-administered means of 
obtaining information of psychiatric interest concerning each sepa¬ 
ratee. Its present form evolved gradually out of our experience. 
It is sufficiently concise to be printed on one side of an 8- by 13-inch 
sheet of paper. The questions were carefully framed so as to be easily 
understood, and those that proved confusing were altered. Some of 
the questions are quite broad and general in scope so as to screen out, 
with a brief questionnaire, not only separatees with psychoneurotic 
reactions or neurologic disorders, but also “normal” men with lesser 
concerns that might prove significant in terms of mental health. The 
following form of the questionnaire is being used at present. 
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Medical Department, U. S. Naval Perronnel Separation Center 

PUGET 80UNG NAVY YARD, BREMERTON, WASHINGTON 

PSYCHIATRIC QUESTIONS FOR SEPARATEES 

Last Name (Print)__Initials_Rate.Age_ 

Birthplace . _No. of School Grades Completed_ 

Single. Married_ Ever Divorced_ Wife Dead. 

.VFTER COMPLETING THE ABOVE, READ CAREFULLY BELOW 

The following questionnaire deals with your personal life and general health. 
The doctors don’t have much time to talk with each separatee. Therefore, if 
your answers show that you have some worries, you will have a chance to talk 
things over with a doctor who may be able to give you some hints on how to help 
yourself to get squared away. 

This is NOT A TEST. There arc NO RIGHT OR WRONG ANSW'ERS 
Your answers will be kept CONFIDENTIAL and will NOT become a part of any 
official records. Answer TRUTHFULLY to the best of your ability. NONE 
OF YOUR ANSWERS WILL IN ANY WAY BE HELD AGAINST YOU. 

Just make an “X” after each question in the column under Yes, No, or I Don’t 
Know, according to which answer applies best to YOU. DON’T RUSH, but 
your first hunch as to the answer is probably the one you should put down. 
Please answer ALL the questions. Look at the SAMPLE LIST on the wall or 
talk to the corpsman if you don’t understand what to do. 


1 . 

2 . 

3. 

4. 


6. 


6 . 

7. 


8 . 


9 . 

10 . 


11 . 


12 . 


13. 

14. 


Yes 


No 


I Don’t I 
Know i 


Have you had more than 35 months of active service 
since 1 Sept. 1939? 

Have you served overseas?_ 

Have you been overseas more than 17 months since 1 
Sept. 1939? 

Have you taken part in at least one major engagement _ 

Are you a survivor of a ship that was hit in enemy 
action? 

Have you ever in your life been knocked out (un¬ 
conscious) ? 

Have you ever been arrested for anything other than 
minor traffic violations? 

Have you had malaria, filariasis (mumu) or a serious 
disease, wound, injury or operation in the service? 

Have you some ideas about what kind of work you want 
to do after you leave the service? 

Will you live in the state where you lived before you 
joined the service? 

As a civilian did you live chiefly in rural areas (places 
under 2,500 population)? 

In 1939 was your home still in the state where you were 
bom? 

Were you usually happy during your childhood?- 

Do your stomach and bowels usually feel well and work 
ail right? 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 


13 

14 
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15. 

16. 

17. 

18. 

19. 

20 

21 . 

22 . 

23. 

24. 

25. 

26. 
27. 


28. 


29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 


37. 


38. 


39. 


Does your heart worry you?--- 

Do you get bad head or neck aches more often than 
once a month? 

Do your back and limbs usually feel all right and 
work well? 

Do you often get shaky or sweat for no reason that you 
can understand? 

Do you sometimes get dizzy or have fainting spells?- 

Are you bothered with serious eye, ear, nose, or throat 
trouble? 

For your age, do you think that you get tired too easily?. 

Do yo>i usually sleep well?__ 

Is your appetite usually all right when you have good 
chow? 

Are you worried about some sex problems?- 

Are you bothered by crowds or noisy places?—.. 

Do you often lose your temper?_— 

Do you find it difficult to make friends?_ 

Have you any fears that you don’t understand very 
well? 

Have you any unpleasant thoughts that keep coming 
back? 

Are your feelings easily hurt?___ 

Can you usually keep your mind on what you are doing?. 

Do you feel that you’ve had a raw deal?_ 

Is your memory usually fairly good?_ 

Are you usually cheerful and in good spirits?- 

Have you been nervous for months at a time?- 

Do you believe that most men of your age are better 
men than you? 

If you can get it, do you drink two quarts of liquor (or 
more) a week? 

Have you had more than two courts martial in the 
service? 

Have you any serious worries about family matters?— 


Yes 


No 


I Don’t 
Know 


I 

I 


15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 


30 

31 

32 

33 

34 

35 

36 

37 


38 

39 


If you w'ant to see a doctor about something that worries you, write in a few 
w'ords below (or tell a corpsman) the general subject you want to take up..... 


The simple introduction that follows the brief identifying data 
seems, in general, to have been successful in explaining to the separatee 
the possible usefulness of the questionnaire to him and in encouraging 
him to answer the questions frankly. The identifying data and ques¬ 
tions No. 1 through No. 13 were designed primarily to provide the 
psychiatrist with a few succinct clues as to the background of men 
interviewed; unlike the remainder of the que.stionnaire, these are not 
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used as a basis for selecting men for psychiatric interview. Questions 
No. 14 through No. 24 were framed to obtain information concerning 
somatic preoccupations or symptoms of possible neurologic or psycho¬ 
somatic significance. In conjunction with this group, questions No. 15 
through No. 39 were intended to elicit manifestations of deep-seated 
psychiatric problems as well as of personal adjustment difficulties in 
relatively normal men. 

It is to be noted that certain specific questions referring to enure^^is. 
drug addiction, a history of mental illness, and the like, which are 
commonly included in psychiatric questionnaires have been omitted. 
Our experience indicates that such problems usually come to the 
attention of the authorities during the course of a man’s military serv¬ 
ice and result in his discharge long before he is due to reach a separa¬ 
tion center.® 

As each separatee reaches the psychiatric division, he turns over to a 
hospital corpsman his health record and Form Y and in turn receives 
a questionnaire. The hospital corpsman gives him individual instruc¬ 
tion to read and fill it out in one of the adjoining rooms. Question¬ 
naires are answered in three fairly quiet rooms, each provided with 
a large enough table to allow each of six men to write with .some 
privacy. A man is given as much time as he needs, but most men 
finish in less than 10 minutes. 

After a questionnaire has been answered, a hospital corpsman, using 
a stencil, checks it in a few seconds and selects to see the psychiatrist 
men with answers falling into any one of the following categories: 
(1) An affirmative response to question No. 24 indicating worry about 
some sex problem, or to No. 39 indicating serious worries about family 
matters; (2) Six or more “significant” responses to questions No. 14 
through No. 39 inclusive (often there is an affirmative response to 
question No. 24 or No. 39 among the six or more “significant” responses 
which results in overlapping of these two criteria); (3) Five or more 
“I don’t know” answers on the entire questionnaire; and (4) A request 
to see the doctor. If such a request is made by a man who would other¬ 
wise not be interviewed, the hospital corpsmen inquire as to the general 
nature of the problem that the man wishes to discuss if this has not 
been indicated at the end of his questionnaire. Then the hospital 
corpsmen select for interview with the psychiatrist men wishing to 
discuss matters pertaining to his field and refer elsewhere in the 
medical department separatees with surgical or medical problems 
having no obvious psychosomatic implications. 


• It l8 possible, of course, that occasional men with problems of these types are able to 
conceal them successfully and to function adequately in the Nary. Such persons could 
also easily elude detection In their brief contact with the medical deiJartment of the 
separation center. 
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If the hospital corpsmen select a separatee for interview with the 
psychiatrist, the health record, Form Y, and questionnaire are sent 
with him to the interview. All others pass through the medical 
department without seeing the psychiatrist. 

The screening process is sufficiently flexible to bring to the inter¬ 
view a fairly constant number of separatees hourly. On the average 
the psychiatrist sees 5 or 6 men an hour. This represents from 10 to 
12 percent of the usual number examined in the medical department. 
When more than this number of men are being examined, the propor¬ 
tion reaching the psychiatrist can be decreased, for example, by using 
the questionnaire to screen for interview men with 9 or more (instead 
of 6 or more) “significant” responses. The flexibility of the screening 
process also permits the psychiatrist to reach for investigative pur¬ 
poses, in addition to those ordinarily screened, special groups of sepa¬ 
ratees, such as men who have a past history of having been “knocked 
out,” and men with gastro-intestinal complaints. 

To aid in evaluating the screening process, 300 consecutive inter¬ 
views of men screened routinely were analyzed. Of these only 42 (14 
percent) revealed no problems in neurology or preventive psychiatry. 
Men with interviews falling into this group either had a combination 
of “significant” responses which on discussion proved of no real sig¬ 
nificance in adversely affecting personality, had problems which were 
primarily medical or surgical, answered questions carelessly, misun¬ 
derstood them, or were illiterate. Two hundred fifty-two men (84 
percent) had problems involving their personal adjustment. Of these 
only one (0.3 percent) required transfer from the personnel separation 
center to a naval hospital for treatment and eventual medical dis¬ 
charge because of a serious psychiatric disability (paranoid state). 
Six men (2 percent) had problems primarily of neurologic nature. 

With regard to the proportion of the men reaching the psychiatrist 
through each of the three records used for screening, it was found that 
273 (91 percent) were selected on the basis of one or more of the 
criteria obtained from answers to the questionnaire, 31 (10.3 percent) 
on the basis of one or more of the criteria outlined in connection with 
the health record, and 7 (2.3 percent) on the basis of one or more of 
the criteria discussed in connection with Form Y. A scattering of 
men were screened for interview because of findings in more than one 
of the three sets of records. 

Of 273 men screened out on the basis of the questionnaire, 161 (58.9 
percent) showed “significant” responses to 6 or more questions between 
Numbers 14 and 39 inclusive, 95 (34.8 percent) answered questions No. 
24 or No. 39 (or both) indicating worries concerning sexual or family 
matters, 5 (1.8 percent) answered 5 or more questions with “I don’t 
know,” and 59 (21.6 percent) requested to see the doctor. As the total 
of these various percentages is 117 percent, it is apparent that a num- 
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ber of the men fulfilled more than one of the criteria for selection for 
interview. 

To further evaluate this screening process, 100 separatees with ques* 
tionnaires showing not more than 2 “significant” responses to questions 
Numbers 14 through 39 were selected for interview from the group of 
men who would ordinarily not reach the psychiatrist. These men were 
interviewed with the same care and technic employed with those who 
were referred through the screening process. In none of these 100 men 
was there any recognizable neurologic disorder, or deep-seated person¬ 
ality difficulty requiring hospitalization prior to separation or referral 
to a psychiatric clinic or related facility after return to civilian status. 
Seven (7 percent) appeared to be “normal” persons wth problems in 
personal adjustment such as can be profitably discussed in a brief 
mental hygiene interview. Thus it was felt that, because of the 
emotional stability and maturity of this group as a whole, and because 
of the reluctance of some of these men to see the psychiatrist, these 
100 separatees had little to gain from preventive psychiatry or neurol¬ 
ogy. This is in contrast to the high percentage (86 percent) of the 
300 men who reached the psychiatrist as a result of the screening 
process. 

The screening process thus appears to be effective in bringing to the 
psychiatric examiner a high percentage of the separatees with personal 
adjustment problems that they are willing to discuss in this situation. 
It is not within the scope of this article to discuss in detail the types of 
problems encountered or the psychiatric technics that have proved 
especially useful in single brief mental hygiene interviews. It might 
be noted in passing, however, that at the separation center most of 
the men are seen at a time when their release from service conditions 
is near, and before they are squarely confronted with the problems of 
civilian readjustment. 

The great majority of those interviewed are “normal” persons with 
rather superficially determined emotional conflicts arising largely out 
of marital and other familial stresses, inadequate sex education, trying 
past experiences in the service, and challenges anticipated on return 
to civil life. In such persons it is common to find undue fatigability, 
and many other somatic concerns and tension symptoms, anxieties, 
irritability, and the like. Only a small minority of men interviewed 
(perhaps 5 percent) have personality problems of such intensity or 
complexity as to warrant referral to a psychiatric clinic or related 
facility (if such is available in his home conununity).* 


♦ The ‘‘Directory of Psychiatric Clinics and Related Facilities,” compiled by the Xa- 
tional Committee for Mental IlyRiene (1944) and the “List of Fellows and Members of the 
American Psychiatric Association” (1944) were useful In such referrals. 
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It appears that the questionnaire often succeeds in helping to 
prepare a man to understand and accept the general purpose of the 
interview and to feel comfortable in bringing up for discussion ques¬ 
tions of importance in his life. The questionnaire, the health record, 
and Form Y constitute a time-saving device in the interview situation 
because they serve to focus attention promptly on pertinent problems. 
In evaluating the effectiveness of the short mental hygiene interview, 
our experience has shown that with these aids, despite limited time 
(usually not more than 10 to 12 minutes for each interview), it is very 
often possible to obtain the separatee’s confidence and to make the 
interview an experience of practical value to him. The psychiatrist, 
through his interest in the man, his encouragement of the expression 
of feelings, his furnishing information and correcting misinforma¬ 
tion, often seems to be helpful in bringing a man closer to the satisfac¬ 
tory handling of conflicting needs. It is conceivable that such services 
occasionally aid men in avoiding more disruptive maladjustments at 
a later date. 

The questionnaire described here has made available a body of data 
regarding the possible relationship to mental health of (1) certain 
diverse factors in military experience, such as overseas and combat 
operations, and length of service; and (2) selected factors involving 
j>revious civilian experience, such as rural versus urban background, 
the occurrence of interstate migration, a man’s own evaluation of his 
emotional life during childhood, and the like. The presentation and 
evaluation of such data are not within the scope of this article, but it 
is believed that a study along these lines might be helpful in furthering 
a better understanding of the emotional problems of servicemen and 
veterans. 


i $ 


X-RAT TREATMENT OF BLADDER CARCINOMA 

Of 68 patients with advanced carcinoma of the bladder treated be¬ 
tween 1934 and 1940 with 800-kilovolt roentgen irradiation, 10 are 
so far clinically well and cystoscopically without evidence of disease. 
Seven of these are well and have remained well for more than 4 years. 

A small carcinoma of a primarily infiltrating type is better handled 
by surgical excision, if this is feasible. If the lesion is so located 
that a complete bladder resection is the only surgical procedure pos¬ 
sible, interstitial irradication, preferably in the form of implantation 
of removable radium needles, is probably superior to roentgen therapy, 
provided the actual size of the tumor is not beyond about 3.5 cm. 
in diameter.— Buschke, P., and Cantril, S. T. : Indications for 
roentgen therapy of bladder carcinomas; recognition of suitable cases. 
Surg., Gynec. Sl Obst. 82: 29-35, January 1946. 
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WALTER L. SCHAFER 
Commander (MC) D. S. N. R. 
and 

MOSES A. JACOBSON 
Captain (MC) U. S. N. E. 

Dysentery and parady-sentery bacilli are currently grouped together 
as the shigella genus. There are three subgroups of shigella which 
can be differentiated by their ability to ferment sugars. These varie¬ 
ties differ somewhat in their pathogenicity. Of the Shiga group, 
which ferments neither mannitol nor lactose, Shigella dysenteriae is 
the most important organism. It produces an exotoxin and gives rise 
to the most prostrating type of dysentery. The Flexner-Boyd group 
(J) (2) ferments mannitol but not lactose and consists of 14 antigeni- 
cally different strains. The common ones are pathogenic but tend to 
produce a less severe disease than Shigella dysenteriae. The members 
of the Sonne-dispar group, which ferment both mannitol and lactose, 
give rise to various clinical pictures. Sulfonamides are considered to 
be the most effective specific form of therapy for infections with 
Flexner-Boyd organisms (S). 

In the summer of 1945 there was a widespread epidemic of bacil¬ 
lary dysentery due to Shigella flexneri III in San Pedro Bay, Lejte. 
P. I. During the last week of July the U. S. S. Oherlin Victory^ an 
ammunition ship, was engaged in loading operations alongside (he 
U. S. S. Mississippi on which there was an acute outbreak caused by 
Shigella flexneri III. On 27 July several persons in the ship’s com¬ 
pany of the U. S. S. Oherlin Victory noticed malaise, nausea, ab¬ 
dominal cramping, and slight diarrhea. The next day chills, fever, 
abdominal cramps, tenesmus and diarrhea, with the passage of fecu¬ 
lent material, blood, and mucus were experienced. A few of the men 


*No. 1 In this serlefi ‘‘Etiology and Clinical Features * appeared in the April 1946 issue, 
p. 528. 
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were prostrated. By 29 July, 17 men had been admitted to the sick 
list. Subsequent admissions increased the number stricken to 35. The 
ship’s complement was 104. 

One gram of sulfadiazine was given every 6 hours in'all clinical 
cases. This was continued until the symptoms had disappeared and 
the stools had regained their normal consistency. Two grams were 
administered daily to the remainder of the crew as a prophylactic 
measure. 

On 8 August and again on 9 August 1945 two of us from the U. S. S. 
Benevolence visited the U. S. S. Oherlin Victory^ which was at that 
time anchored at Eniwetok. On 9 August specimens taken from the 
patients by rectal swab were cultured by us. These patients were 
ambulatory at that time and had apparently recovered. There were 
no temperature elevations and the stools were grossly normal. 
Twenty-three of the specimens yielded a non-motile, gram-negative 
organism with the cultural characteristics of the shigella. 

The source of the outbreak was not determined. Sanitary condi¬ 
tions at San Pedro Bay were described by the crew as unsatisfactory 
because sewage from a large number of ships was discharged into a 
comparatively small body of water. Flies were said to have been 
prevalent in that port. There had been no liberty parties in that 
area before the outbreak. Although the mess cook was one of the 
first to be stricken, a careful history revealed no evidence that he 
had suffered from chronic or relapsing dysentery or from any inde¬ 
finable digestive disorder. Sanitary conditions aboard the stricken 
vessel were found to be satisfactory. The galley, refrigerator, scuttle¬ 
butts, heads, and living compartments were thoroughly inspected. 

clinical features 

The 35 cases of dysentery aboard the U. S. S. Oherlin Victory were 
reviewed clinically by means of the simplified history form devised 
by the Enteric Pathogen Laboratory at the Naval Medical School {S'). 
A thirty-sixth case subsequently developed in a laboratory worker 
aboard the U. S. S. Benevolence. The leading symptoms and findings 
of the entire group are presented. 

After an undetermined incubation period, 35 members of the Oherlin 
Victory crew were seized with symptoms characteristic of bacillary 
dysentery (see accompanying table). The first 17 patients became 
ill on the same day, and the others followed rapidly thereafter. The 
Naval and Merchant Marine personnel affected averaged 21.8 years 
of age, the youngest being 17, the oldest 43. All had diarrhea varying 
in severity from 3 to 30 stools per day. The average was 10.8 stools. 
Bloody stools were reported in 8 cases, representing 22 percent of the 
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total. Whereas the unmistakable color of blood may validate the 
significance of this figure, it is presumed that the incidence of mucus 
and pus in the stools, as reported by the patients, is too low. Micro¬ 
scopic examination of the feces at the peak of the epidemic would have 
been helpful in determining the presence of a characteristic cellular 
exudate. 

Clinical features of 36 cases of dysenteiy 



Number 
of cases 

Percent 

Diarrhea_ 

36 

KX) 

Under 10 stools daily___ 

21 

59 

10 stools or over daily __ 

15 

42 

Abdominal cramps___ 

33 

98 

Fever_________ 

32 

89 

101® F. or over_______ 

23 

64 

103® F. or ever _____ 

8 

72 

Prostration (lx*d care)_ 

31 

» 

3 days or more_ 

21 

5t 

10 days or more _ 

5 

14 

Positive rectal swab cultures (10 davs after average onset)_ 

24 

67 

Naust'a_ 

16 

44 

Vomiting _ _ _ _ 

10 

» 

Gross blood in stools ___ _-_ 

8 

S 

Mucus In stools_ 

8 

22 

Ora.ss pus in stools __ _ _ __ 

3 

6 





Fever was present in all but 4 of the cases. Prostration was esti¬ 
mated from the number of days in the sickbay. Only 5 patients were 
treated on an ambulatory basis. Twenty-one required 3 or more days 
of bed care, and 5 required 10 or more days of hospitalization. Abdom¬ 
inal cramps were present in all except 3 cases, but the degree of tenes¬ 
mus was not evaluated. The one patient observed by us during the 
acute phase of the disease had severe initial coryza. All made a good 
clinical recovery. Most of those on the Oberlin Victory were free 
from diarrhea at the time the rectal swab cultures were made. The 
role of sulfadiazine in effecting this outcome appears doubtful in 
view of the large number of dysentery organisms isolated. Ship move¬ 
ments precluded an adequate follow-up of residual carriers. There 
was no correlation between the severity of the symptoms and the 
presence or absence of positive cultures. 

One case of dysentery was observed by us during the stage of acute 
illness. 

Case report. —A hospital corpsman, 24 years old, attached to the U. S. S. Bene¬ 
volence, on 9 August 1945, assisted in making cultures from specimens taken 
from the members of the crew of the U. S. S. Oberlin Victory. During the ensuing 
2 weeks he worked in the laboratory subculturing the bacteria and on 20 August 
he became acutely ill with dysentery. 

At the onset he experienced headache, backache, chilly sensations, and severe 
diarrhea, but no nausea, vomiting, or tenesmus. Subsequently he had abdominal 
cramps. Because of these symptoms he was admitted to the sick list and isolated 
on 21 August. At that time his temperature was 101.2° F., the p»d.se rate 100. 
and the respirations were 22 per minute. Physical examination revealed cor>'*a 
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with moderate congestion of the nasal passages, diffuse injection of the pharynx, 
and a moderate posterior nasal discharge. Otherwise there were no noteworthy 
findings. 


TEMPERATURE 



Fever chart of a case of dysentery caused by Shigella flexneri III. This patient 

received no siieciflc therapy. 

Because of the pronounced coryza, supportive therapy only was given, pending 
bacteriologic diagnosis. The temperature rose rapidly to 103® F., (see accom- 
pjinying chart) and descended to normal on the third hospital day. The stools 
were watery, contained large amounts of mucus, and toward the end of the 
illness were tinge<l with blood. Their frequency gradually diminished. A single 
formed specimen was passed on the sixtli hospital day. Blood and urine studies 
were normal. 

This case of laboratory infection was not only culturally identical 
with the epidemic cases but also had similar clinical features. 

Specimens obtained by the rectal swab technic (4) from all the 
affected members of the crew of the U. S. S. Oherlm Victory were 
plated on shigella-salmonella agar, and a stool specimen from the 
case seen aboard the U. S. S. Benevolence was similarly inoculated. 
Twenty-four of these plates, including the one from the U. S. S. 
Benevolence^ yielded colorless colonies of non-motile, gram-negative 
bacilli. Kussell double sugar slants inoculated with these organisms 
showed in the butt the fonnation of acid without gas. Subsequent 
fermentation and serologic tests indicated that the bacilli were Shi¬ 
gella flexneri III. 

COMMENT 

The ability to culture this organism from 10 to 13 days after the 
outbreak of symptoms in patients treated with sulfadiazine suggests 
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that the strain is sulfa-resistant. Ordinarily it is difficult to obtain 
a high percentage of positive shigella cultures unless the specimens 
are plated in the earliest stage of the disease. The immediate planting 
of rectal swab specimens undoubtedly contributed to the isolation of 
bacilli from so many of the patients in this series. Nevertheless, had 
sulfadiazine been therapeutically effective, one would expect a smaller 
number of isolations. In all probability the self-limited course of the 
disease was due to the inherent pathogenic jn'operties of the organism 
rather than to the therapeutic agent employed. 

SUMMARY 

An outbreak of diarrhea aboard a ship which had called at San 
Pedro Bay, Leyte, P. I., was studied clinically and bacteriologically. 
The symptoms were those of a moderately severe, but apparently self¬ 
limited bacillary dysentery. Samples of fecal material from all the 
affected persons were obtained by the rectal swab technic and inoccu- 
lated onto salmonella-shigella agar. Each of the patients had re¬ 
ceived 4 grams of sulfadiazine daily during the symptomatic phase of 
the disease, yet two-thirds of the cases yielded positive cultures. 

CONCLUSIONS 

1. An outbreak of dysentery due to Shigella flexneri m is described. 

2. The symptoms, although moderately severe, appear to have been 
self-limited. 

3. Sulfadiazine in standard dosage was ineffective in eliminating 
the organisms from the feces. 
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FAILURE OF TYPE SPECIFIC STREPTOCOCCUS 
PYOGENES VACCINE TO PREVENT 
RESPIRATORY INFECTIONS 

EPIDEMIOLOGY UNIT NO. 22 ‘ 

In the summer of 1944 at the Naval Training Center, Farragut, 
Idaho, Streptococcus pyogenes infections had become epidemic. The 
majority of such infections were caused by Group A, Types 17 and 19, 
strains that are sulfadiazine-resistant, and hence they were not af¬ 
fected by sulfadiazine prophylaxis. During this outbreak an attempt 
was made to control such infections by type specific streptococcal vac¬ 
cine inactivated by two methods—heat and ultraviolet rays. This is 
a report of the failure of these vaccines to accomplish the desired 
result. 

In 1943 to 1944, U. S. Naval Medical Research Unit No. 2 (Rocke¬ 
feller Unit) working at the U. S. Naval Training Center, Bainbridge, 
Md., found that a heat-killed Type 19 Streptococcus pyogenes vac¬ 
cine seemed moderately effective in controlling streptococcal respira¬ 
tory infections. Three companies were treated with the vaccine, three 
companies were given prophylactic sulfadiazine, and three companies 
served as controls. There were approximately 400 men in each group. 
Although sulfadiazine prophylaxis was most effective, there was sta¬ 
tistically less respiratory illness in the vaccinated groups than in the 
controls. This result was not limited to Type 19 infections, but was 
apparent in other Group A (hemolytic) streptococcal infections. No 
effect, however, was noted in the carrier rate or in nonstreptococcal 
infections. In 1944, Levinson et al.* reported the successful use in 
animals of ultraviolet-killed vaccine in certain virus infections and 
in some bacterial infections. 


‘ The members of Epidemiology Unit No. 22 participating in this work were Commanders 
Donald C. Young, Bortis B. Breese, Allison P. Errington, and Walter Stoeffler (MC). 
U. S. N. R.; Ensigns Fred A. Zuelzke (HC), U. S. N.; Leroy V. Grussendorf H(S), U. S. 
N. R. : and Russell R. Hairlson (HC), U. S. N.; Chief Pharmacist Grove G. Wiley, U. S. N.: 
Chief Pharmacist’s Mate Edward L. Warmanen, U. S. N. R.; Pharmacist’s Mates, first 
class, William D. Harrison, Carl G. Johnson, and Peter Packet, U. S. N. R., Pharmacist’s 
Mates, second class, Fred W. Elias, Jack Linder, and Pharmacist’s Mate, third class, Her¬ 
bert Stevenson, U. S. N. R. 

* Levinson, S. O. ; Milzeb, A.; Shauohncssy, H. J. ; Neal, J. L. ; and Oppenheimbr, F. : 
Production of potent inactivated vaccines with ultraviolet irradiation ; abbreviated pre¬ 
liminary report on sterilization of bacteria and immunization with rabies and St. Louis 
encephalitis vaccines. J. A. M. A. 125: 531-532, June 24, 1944. 
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METHOD 

Through the kindness of U. S. Naval Medical Research Unit No. 2, 
a heat-killed vaccine similar to that used in the Bainbridge study and 
an ultraviolet-killed vaccine were made available for trial at the Far- 
ragut Naval Training Center. Both vaccines were prepared from a 
sulfadiazine-resistant strain of Streptoqoccus pyogenes, Type 19, 
isolated from a case of tonsillitis at Farragut. This vaccine contained 
1 billion organisms per cubic centimeter. In addition, a heat-killed 
vaccine was prepared from both Type 17 and Type 19 containing 0.5 
billion organisms per cubic centimeter of each type. The Type 17 
strain was also obtained from a patient at Farragut suffering from a 
streptococcal infection. Like the Type 19 organism, it was also sulfa¬ 
diazine resistant. 

Three experiments were made. In the first, 12 companies which had 
most recently arrived at the Center were selected. In each company 
of 100 men, the first man received 3 doses of 0.5 cc. of ultraviolet-killed 
vaccine; the second man received 3 doses of 0.5 cc. of heat-killed vac¬ 
cine; and the third man received 3 doses of 0.5 cc. of physiologic saline 
solution. The inoculations were given (as in the other two experi¬ 
ments) in the course of 1 week, with an interval of 4 days between the 
first and second doses, and 3 days between the second and third doses. 

Using the system inaugurated at Bainbridge, these men were 
closely followed throughout their training period (approximately 12 
weeks) during sick call and in the dispensaries. A large proportion 
of the men were seen by the epidemiology medical officers and most 
of the remainder were seen by the dispensary medical officers who 
cooperated in the study. Practically all patients with respiratory 
infections had throat exudate cultures made at the time of these in¬ 
fections. The carrier rate in men not suffering from respiratory in¬ 
fections was also followed. In the first few weeks of the study the 
carrier rate was based on the results of cultures, the material for 
which was taken on patients seen at sick call with injuries and non- 
respiratory illnesses. Thereafter the rate was based on cultures made 
from throat swabs taken from well men in company groups. 

All cultures were taken in broth and transferred to blood plates in 
the laboratory. Positive cultures for Streptococcus pyogenes were 
sent to the National Naval Medical Center for typing and grouping. 
However because of the work load on that laboratory, less than half 
of the positive cultures could be typed. The proportion of cultures 
typed was larger in the first 6 weeks than in the last 6 weeks of the 
study. 

The second study was limited to 1 camp (Camp Peterson), from 
which the recruits came into the Center subsequent to those of the 12 
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companies observed in the first experiment. In this camp the odd- 
numbered companies received 3 doses of 0.5 cc. each (total 1.5 billion 
organisms) of Type 19 heat-killed vaccine, while the even-numbered 
companies (alternate) received no vaccine. The vaccine program 
was completed by 13 November and morbidity rates compared through 
the 8-week period from 13 November to 8 January. The attack rate 
for respiratory infections was judged in the control and vaccinated 
groups on the basis of the hospital and dispensary admissions as 
logged in the morning report of sick. Only admissions for scarlet 
fever, tonsillitis-pharyngitis and catarrhal fever were compared; 
other illnesses and sick-call visits were not included in the comparison 
of morbidity rates. Cultures were made for practically all patients 
admitted with any type of respiratory infection, and a representative 
sample of the cultures was typed. 

The third experiment was made in the Service School group of re- 
cuits. A combination of Type 17 and Type 19 heat-killed vaccine was 
given to men in every other company in each school, the alternate 
companies received no vaccine. The three doses were completed in the 
Service Schools by 15 November, and the illness rates were followed 
from 18 November through 31 December, a period of 44 days. Results 
were based on observations on the admissions to the dispensary and 
hospital, but bacteriologic confirmation of diagnoses was limited and 
no cultures were typed. 

Reactions to the vaccine were, in the single type vaccine, on the whole, 
mild and local in nature. In the combination vaccine, however, at 
least 50 percent of the men had some reaction, either local or general. 
Some of the general reactions were severe, with fever as high as 105° 
F., general malaise, headache, abdominal pain, joint pains, and 
nausea and vomiting. They were of short duration, lasting less than 
48 hours. The severity of these reactions to the initial dose of 0.5 
cc. forced a reduction of the subsequent doses to 0.3 cc. and 0.4 cc. 
respectively, giving a total final dose in this group of 1.2 billion 
organisms. 

RESULTS or EXPERIMENT NO. 1 

From this group all recruits were excluded who did not receive the 
full course of vaccine. The results were analyzed on two bases, on 
that of the individual recruit (the number who had tonsillitis) and 
on that of illnesses (the number of cases of tonsillitis). Since a num¬ 
ber of men had had more than one illness and most were cultured more 
than once, the second group is larger than the first. However, in the 
case of illness, every effort was made to exclude repeat observations 
on the same illness. 
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In table 1 the distribution of illness in the individual recruits is 
given in each of the three groups. It will be noted that no essential 
difference exists between them. 


Table 1. —Distribution of respiratory infections among three vaccinated groups 

of recruits 



Ultraviolet 

vaccine 

Heat-killed 
vaccine 

Physiolojric saline 
solution 

No .attacks... 

One respiratory infection.. 

Two respiratory Infections... 

Three cr more respiratory infections_ 

Number 
182 : 
135 
47 
17 

Percent 

47.8 

35.4 

12.3 

4.5 

Number 

157 

150 

45 

16 

Percent 

42.7 

40.8 
12.2 

4.3 

Number 

174 

129 

61 

9 

Percent 
46.7 
34. b 
16.3 
• 2.4 

Totals.-.- 

381 

100.0 

368 

100.0 

373 ' 

100.0 


Of those who develop respiratory infections, the distribution of 
positive cultures in the three groups was also practically the same 
(table 2). 


Table 2. —Results of throat cultures for Streptococcus pyogenes in respiratory 
infections in three vaccinated groups 


Not cultured... 

Never positive.... 

Positive at least once—__ 

Ultra violet 
vaccine 

Heat-killed 
vaccine 

Physioloffi c saline 
solution 

Number 

12 

59 

128 

Percent 

S 6.0 

29.6 

64.4 

Number 

7 

59 

145 

Percent 
3.2 
28.0 
68. b 

Number 

7 

53 

139 

Percent 

3.5 

26.6 

69.9 

Totals.... 

199 

100.0 

211 

100.0 

199 

100.0 


Of those recruits who had positive cultures, approximately the same 
proportion of strains from each vaccine group were typed, and the 
percentage due to Type 19 was about equal (table 3). 


Table 3. —Results of typing of Streptococcus pyogenes found in respiratory 
infections in three vaccinated groups 



Ultraviolet 

vaccine 

Heat-killed 
vaccine 

Physiologic saline 
solution 

Type 19______ 

Other types___ 

Number 

17 

44 

Percent 
27.9 
72.1 

Number 

20 

58 

Percent 

25.6 

74.4 

Number 

22 

58 

Percent 
27.5 
72 5 

Totals...- 

61 

100.0 

78 

100.0 

80 

loao 


In the group of men who suffered no respiratory infections during 
the period of the study no difference could be observed between the 
three groups in the percentage of positive cultures (table 4). 
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Table 4. —Results of cultures in relation to type of vaccine used in men who 

had no respiratory infections 



Ultraviolet 

vaccine 

Heat-killed 

vaccine 

Physiologic saline 
solution 

Not cultured.. 

Cultured but never positive. 

Positive at least once... 

Totals. 


B 

Number 

1 

&3 

103 

Percent 

0.6 

33.8 

65.6 

Number 

12 

57 

105 

Percent 

6.9 

32.8 

60.3 

182 

100.0 

157 

100.0 

174 

100.0 


Considering both the group who suffered from respiratory infec¬ 
tions and those who did not experience any respiratory illness, the 
three groups receiving vaccine showed remarkable similarity in the 
distribution of positive cultures (table 6), and in the distribution of 
Type 19 infections (table 6). 


Table 5. —Distribution of cultures of Streptococcus pyogenes in relation to type 
of vaccine in recruits with and without respiratory infection 



Ultraviolet 

vaccine 

Heat-killed 

vaccine 

Physiologic saline 
solution 

Not cultured. 

Never positive- .. 

Positive at least onoe. 

Totals. 

Number 

12 

107 

262 

Percent 

3.1 

28.1 

68.8 

Number 

8 

112 

248 

Percent 

2.2 

30.4 

67.4 

Number 

19 

110 

244 

Percent 

5.1 

29.5 

65.4 

381 

100.0 

368 

100.0 

373 

100.0 


Table 6.— Distribution of types of Streptococcus pyogenes in relation to type of 
vaccine in recruits with and without respiratory infection 



Ultraviolet ' 

vaccine 

Heat-killed I Physiologic saline 

vaccine solution 

Types other than Type 19. 

Type 19. 

Totals. 

Number 

66 

26 

Percent 
71. 7 
28.3 

Number 

76 

23 

Percent 

76.8 

23.2 

Number \ 
77 
23 

Percent 

77.0 

23.0 

92 

100.0 1 

99 

100.0 

100 

100.0 


Assuming that the typed cultures were representative of all the 
positive cultures, 18 percent of the recruits in the ultraviolet-killed 
vaccine group, 16 percent of those in the heat-killed vaccine group, and 
16 percent in the control group had culture which were positive for 
Type 19 at some time in the course of the 12-week training period. 

When the individual illnesses are considered by diagnosis, it is ap¬ 
parent that the distribution of these infections in each series is 
approximately the same (table 7). 
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Table 7. —Comparison of number and percentage of eases positive for 
Streptococcus pyogenes in each of three vaccinated groups 


(No distinction made between admitted and nonadmitted cases) 



Ultraviolet 

vaccine 

Heat-killed 

vaccine 

Ph 3 rsio]ogic saline 
solution 

Scarlet fever... 

Tonsillitis, pharyngitis.. 

Catarrhal fever.. 

Cold, bronchitis, etc.. 

Otitis media, sinusitis, etc. 

Rheumatic fever*... 

Totals. .. 

Number 

37 
151 

38 
36 
13 

8 

Percent 

85.3 
56.2 
53.0 

29.4 
55.6 
40.0 

Number 

36 

159 

36 

31 

17 

13 

Percent 

91.0 

64.9 

50.0 

23.3 

31.2 

20.0 

Number 

37 

142 

37 

38 
18 

7 

Percent 

88.9 

63.2 

56.3 

24.3 
40.0 
50.0 

283 

55.8 

292 

68.2 

279 

50.4 


^Includes arthritis and myositis, acute. 


When the observations are limited to cases admitted to the hos¬ 
pital or dispensaries, the same similarity is found (table 8). 

The carrier rate and percentage of positive cultures in respiratory 
infections when plotted by 2-week periods shows no difference between 
the three groups (figs. 1 and 2). 


Table 8. —Distribution of admitted cases and percentage positive for 
Streptococcus pyogenes in each of three vaccinated groups 


Scarlet fever.. 

Tonsillitis, pharyngitis.... 

Catarrhal fever___ 

Cold, bronchitis, etc_ 

Otitis media, sinusitis, etc. 
Rheumatic fever*. 

Totals. 


Ultraviolet 

vaccine 

Heat-killed 
vaccine 

Phjrsiologic saline 
solution 

Number 

37 

73 

25 

5 

4 

5 

Percent 

85.3 

76.5 

63.7 

Number 

36 

86 

28 

0 

10 

6 

Percent 
91.0 
77.1 
58.4 

Number 

37 

90 

24 

1 

12 

3 

Percent 
88.9 
79.1 
73.7 





. 


149 

75.6 

166 

75.8 

167 

80.2 


*Includcs arthritis and myositis, acute. 


Table 9. —Percentage of type 19 Streptococcus pyogenes in cultures taken in 

three different vaccinated groups 



Type 19 

Type 19 

Type 19 

Number 

typed 

P(*rcent 

Number 

typed 

Percent 

Number 

typi‘d 

Pt*rcent 

Scarlet fever.. 

16 

43.8 

9 

33.0 

18 

50.0 

Tonsillitis, pharyngitis.. 

37 

18.9 

60 

25.0 

48 

25.0 

All other respiratory infections. 

17 

17.6 

13 

23.1 

14 

7.1 

No respirator> infection... 

47 

19.1 

30 

20.0 

31 

3.2 

Totals. 

117 

22.4 

112 

24.1 

111 

20.7 


The number of positive cultures typed in each diagnostic categorj’ 
was small but showed no difference between the three groups in the 
percentage of Type 19 infection (table 9). 
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Lastly, there seemed to be no difference in the general pattern of the 
attack rates in three groups to time in camp (fig 2). These rates are 
based on the man-exposure days in each group for each period. Be¬ 
cause of losses due to illness and other factors in the recruits in the 
original groups, there was a continuous decrease in population which 
was taken into account in calculating these results. Incidentally it 
was found that the loss of men from all factors was about equal 
throughout the training period in each of the three series. 
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RESULTS OF EXPERIMENT NO. 2 (CAMP PETERSON) 

As seen in table 10, there was no significant difference in morbidity 
between the vaccinated and control groups in the three major illness 
groups. 

Similarly, there was no difference between the attack rate of patients 
with respiratory infections admitted with positive cultures, or the 
heaviness of growth found on these plates of cultures made for the 
treated and untreated recruits (table 11). 

Although only a portion of the cultures were typed, this typing was 
done on random samples from both groups. Thirty Type 19 cultures 
were found in men from the vaccinated group and 31 in the non- 
vaccinated group. 


Tabus 10. —Compatison of illness in vaccinated and nonvaccinated companies 
{Camp Peterson) 13 November 1944 to 7 January 1945 


Average population 

Vaccinated (1,452) 

1 Vaccinated (1.542) 

Cases 

Rate* 

Cases 

Rate* 

Scarlet fever.. 

25 

112 

17 

72 

Tonsillitis, pharyngitis.... 

95 

426 

119 

503 

Catarrhal fever....... 

49 

220 

51 

216 

Totals.-.- 

169 

758 

187 

791 


•Per 1,000 per year. 


Table 11. —Results of cultures for Streptococcus pyogenes in patients ill with 
respiratory infections of all types {Ca7np Peterson) IS ’November to 7 January 

1945 


Average population 

Vaccinated (1,452) 

Vaccinated (1,542) 

Number 

Rate* 

Number 

Rate* 

Negative cultures... 

57 

250 

64 

271 

1- and 2-plus positive.... 

21 

. 92 

22 

93 

3- and 4-plu8 positive. 

121 

529 

124 

524 

Totals.-. 

199 

871 

210 

8S8 


•Per 1,000 per year. 


RESULTS OF EXPERIMENT NO. 3 

In the Service Schools no demonstrable difference between the 
treated and untreated groups was observed in the attack rates (table 
12 ). 

Sixty-five percent of the throat cultures obtained from patients with 
respiratory infections were positive for Streptococcus pyogenes in the 
non-vaccinated group, and 57 percent in the vaccinated group—an 
insignificant difference. 
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Table 12 .—Comparison of morbidity in vaccinated and nonvaccinated Service 
School personnel, IS November to SI December 1945 


Average population 

Vaccinated 

(1,393) 

Not vaccinated 
(1.528) 

Cases 

1 Rate* 

Cases 

Rate* 

Scarlet fever..... 

34 

202 

26 

141 

Tonsillitis, pharyngitis.. 

33 

197 

43 

233 

fatarrhal fever.. ... 

14 

83 

16 

87 

Other respiratory infections... 

8 

47 

15 

81 

Totals.-... 

89 

529 

100 

542 


•Per 1,000 per year. 
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SUMMARY AND CONCLUSIONS 

An attempt was made to prevent Streptococcus pyogenes infections 
in three different experiments at the Farragut Naval Training Center 
by the use of type specific vaccine. Type 19 heat-killed vaccine, Type 
19 ultraviolet killed vaccine, and a combined Type 17 and Type 19 
heat-killed vaccine were used. 

No reduction in total respiratory illness, or Streptococcus pyogenes 
illness was noted. Furthermore Type 19 infections occurred as fre¬ 
quently in the vaccinated group as in the controls. No typing data was 
obtained on the group treated with the combined Type 17 and Type 19 
vaccine. 




FACTORS IN ULCER FORMATION 

Clinical studies and impressions appear to indicate that the 
pitultary-thyroid-gonad mechanism plays a role in human peptic 
ulcer. It is well known that peptic ulcer is comparatively rare in 
women, but when it does occur, it is ameliorated by pregnancy and 
aggravated by the menopause. Also, women with ulcer show a high 
incidence of endocrinopathies. While ulcer in the adult is approxi¬ 
mately 5 to 10 times as frequent in men as It is in women, in children 
before puberty its occurrence is equal in both sexes though rare. Of 
interest also is the fact that extracts prepared from urine of both 
pregnant and normal women have a greater prophylactic, therapeutic 
and “immunizing” effect on the experimental Mann-Williamson ulcer 
in dogs, than extracts of urine from normal men. 

It is therefore probable that in the female the monthly reproductive 
cycle and the increased glandular function during active sex life 
and pregnancies (i. e., the chernicjil interplay between the pituitary 
and the ovaries throughout the active menstrual life of the female), 
augment the production of ulcer “protective factors” and thus serve 
to prevent or benefit “peptic” ulcer. The absence of these in the male 
could result in the lesser protection against ulcer. Abnormalities in 
the glandular function in both the male and the female may affect 
the protective factors and be responsible for ulcer formation.— 
KATJLBfxsz, J. ; Patterson, T. L. ; Sandweiss, D. J. ; and Saltzstein, 
H. C.: Relation of endocrine glands to gastric secretory depressant 
in urine. Science 102 : 530-531, November 23, 1945. 
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TRAUMATIC RUPTURE OF ADDUCTOR MUSCLES 

OF THE THIGH ‘ 


GEKDRGB CRILE, Jr. 

Commander (MC) U. S. N. R. 

In the past year three so-called “hernias” of the adductor muscles of 
the thigh have been seen at the U. S. Naval Hospital, San Diego. Ob¬ 
servations on these cases have indicated that these deformities are 
not true hernias and cannot be corrected by repair of the fascia. 

A muscle hernia retracts when the muscle is tensed, and bulges when 
the muscle is relaxed. This test affords a certain method of differen¬ 
tiating the muscle hernias of the lower leg from varicose veins. When 
the examiner holds the toe of the foot down and tells the patient to 
raise his toe, the anterior tibial muscles are tensed and the hernia dis¬ 
appears. The same thing is true of muscle hernias elsewhere. But 
in the so-called adductor muscle hernia the opposite is true. The 
bulge is not obvious when the muscle is relaxed and appears only when 
the adductor muscles of the thigh are tensed. 

Hernias of the muscles of the lower leg occur as a result of a 
congenital defect in the fascia at the point where the cutaneous nerves 
penetrate. They tend to be multiple, and a convincing history of 
trauma is lacking. Hernias of the quadriceps groups occur following 
removal of a piece of fascia for transplantation or following a lacera¬ 
tion. In both cases a definite defect in the fascia covering the muscle 
is demonstrable and explicable. In the case of the so-called adductor 
muscle hernia no defect in the fascia is demonstrable and the hernia 
is usually caused by a heavy blow or sudden strain. 

The so-called adductor muscle hernia is not a hernia at all, but is a 
ruptured muscle. Trauma causes a rupture of the belly of one or more 
of the muscles of the adductor group. The ends of these muscles 
retract. The upper end of the muscle retains its innervation and con¬ 
tinues to function, but it is torn loose from its insertion and it therefore 
contracts itself into a thick mass on the upper inner aspect of the thigh. 
This mass disappears when the muscle is relaxed and reappears when 
it is contracted. Pain and weakness of the affected thigh are common 
complaints. 


' Received for pnbllcntlon 14 Mtiy 1945. 
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There are few references in the literature to ruptures of the adductor 
muscles of the thigh. No references to this condition could be found 
in the American literature. 

McWilliams (i) in 1901 reported operating on a “hernia” of the 
adductor longus muscle. His two patients had developed sudden 
“herniation” of the adductor longus muscle when the leg was suddenly 
and strongly adducted during a game of bowls. The pathosis was 
interpreted as a rupture of the fascia overlying the muscle. 

In the German literature Racz ( 2 ) reported hernia of the adductor 
longus muscle as a disease peculiar to horseback riders. (One of our 
cases occurred while the patient was riding a bucking horse.) 

A few authors have reported these cases as rupture of the adductor 
longus muscle ( 3 ) ( 4 ) (- 5 ) ( 6 ). Most of these reports mention only 
one or two cases. The lesion is apparently not only rare but also is 
seldom interpreted correctly. 

Two of the three patients in this series, with ruptured adductor 
muscles, had been operated upon previously with the diagnosis of 
hernia, adductor muscle of the thigh. In one case a meticulous repair 
of the fascia with fine steel wire had been done. In neither case did 
the patient notice any appreciable difference in the size of the mass 
before and after the operation, and at the time of his entry to the 
hospital each patient had a large persistent mass. 

In the first case no further operation was performed. In the other, 
secondary operation was done under local anesthesia by Captain H. L. 
Pugh (MC) U. S. N. The fascia of the adductor region was found 
to be thin (as is normally the case) but there was no definite defect 
in the fascia. Wlien the patient was asked to contract the adductor 
muscle, the mass of muscle would bulge up into the wound, expanding 
the thin overlying fascia as it did so. In this case the portion of the 
muscle which protruded was simply excised and the wound closed. 
The bulge was less than before, but the patient, who had no desire to 
remain in the service, complained of continued weakness in the thigh 
and was surveyed from the service. 

In the third case no previous operation had been performed and it 
was possible to demonstrate clearly the true nature of the lesion. 
The injury had occurred while the patient was playing football. He 
found after several months at sea that he could not go up and down 
ladders and work on a rolling ship without experiencing discomfort 
(fip. 1). 

A long incision was made over the adductor muscles and the sheath 
of the muscle was opened. The upper third of the adductor muscle 
was found lying in a compartment lined by a glistening, bursa-like 
membrane. This compartment was about 2 inches longer than the 
muscle, which had obviously been completely severed. In the cavity 
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with the muscle was a tiny “joint mouse” about 0.5 cm. in diameter, 
smooth, hyalinized and spherical. It was clear that the muscle would 
have no alternative but to contract upward into a compact knot, for 
there was no fixation of its di.stal end within the sheath. 



1. (A) Patient stniidiii}? witli adtliictor muscles relaxed. (Bl Patient standing 

with adductor muscles contracted. 


Distal to the muscle, the compartment in which it lay became 
stenosed, then completely obliterated by fibrosis. An attempt was 
made to find the distal end of the inu.scle, but whether this was 
obliterated by trauma, atrophied by damage to its nerve and blood 
supply, or retracted out of the field, it could not be found. 

The proximal end of the muscle was then pulled down as far as it 
would come, and the scar tissue at its tip was sutured securely to the 
fibrosed sheath with No. 32 steel wire. The muscle did not stretch 
easily, and since it still seemed to be over-contracted and hence thicker 
than normal, about one-third of its thickness was excised from its 
anterior portion. The fascia was sutured and wound closed. 

Two months after this operation, the patient still complained of 
weakness of the thigh and examination showed that the bulge had 
recurred, although it was not so large as before (fig. 2A). A .second 
operation was then performed and it was found that the muscle had 
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again retracted into a thick mass in the upper thigh. At this opera¬ 
tion the entire adductor muscle was excised (fig. 2B). Three months 
after operation the thigh is still weak and it has been necessary to 
survey the patient to limited duty. 



2. (A) Kecurreiice of bulging muscle after attempt at reconstructiuu of the 
adductor muscle. (B) End result following excision of adductor muscle. 


It is clear from the pathosis found in this case that attempts to cor¬ 
rect the deformity of a ruptured adductor muscle should be directed 
toward fixation of the distal end of the muscle or excision of the 
muscle tissue rather than toward repair of a supposed defect in the 
fascia. If the thin, inadequate fascia of this region is sutured over 
the strong, contractile belly of the muscle, it will merely be stretched 
or broken at the first contraction. 

The ideal treatment would be early diagnosis and operation, before 
retraction, atrophy, and fibrosis had rendered it impossible to find 
the distal end and unite it to the proximal end. In later cases it 
would appear that satisfactory results cannot be obtained by attempts 
to repair the muscle or fix the proximal end of the muscle to the 
fascia of the thigh. After excision of the entire muscle, the patient 
stated that he felt neither better nor worse than before the first op- 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 



MAT 1048] 


TRAUMATIC RUPTURE—CRILE 


723 


eration. It is questionable, therefore, even if the deformity can be 
corrected by surgery, whether any type of surgery is of symptomatic 
benefit in long-standing cases. 


SUMMARY 

1. The so-called “adductor muscle hernia” is in reality a traumatic 
rupture of the adductor muscles of the thigh. 

2. Correction of this deformity cannot be accomplished by repair 
of a supposed defect in the fascia. 

3. In early cases it is possible that good results could be obtained 
by repair of the ruptured muscle, but in late cases atrophy, contraction, 
and fibrosis make it impossible to effect a satisfactory repair. 

4. Conservative treatment and reassurance is recommended for 
patients with ruptured adductor muscles. If the presence of the mass 
is of cosmetic importance, it can be excised, but the symptoms may not 
be relieved. 
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INFECTIVE HEPATITIS TRANSMISSION 

Twenty-four icteric and sublcteric cases of infective hepatitis have 
developed after the oral ingestion of feces or of urine from spontane¬ 
ous cases of infective hepatitis. 

Feces filtered through a Seitz filter proved infective in one experi¬ 
ment Subicteric cases only have resulted from the oral ingestion 
of feces or of urine from experimentally produced infections. There 
is suggestive evidence that concurrent injections of neoarsphenamine 
increase the liability to jiositive results.— Findley, G. M., and Will- 
cox, R. R.: Infective hepatitis. Lancet 2: 594-597, November 10, 
1945. 
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TRAUMATIC OSSIFYING MYOSITIS 


CAMPBELL HOWARD 

Lieutenant CommandM* (MC) U. S. N. R., Ret. 

Traumatic ossifying myositis is a condition in which soft tissue 
calcification develops following injury. This has also been termed 
myositis ossificans, ossifying hematoma, or calcified hematoma. The 
calcification usually develops in from 10 days to 2 weeks following 
an injury. There is deposition of bone in muscle with a low-grade 
inflammatory process. The inflammatory process is a degenerative 
condition and is aseptic. It is due to the injury and to the tissue 
reaction from a variable amount of soft-tissue hemorrhage. Degen¬ 
erative changes accompany the absorption of the soft-tissue clot. The 
osteoblasts appear to arise from injury to the periosteum. Irregular 
calcification or ossification spreads out in the soft tissue, following 
the course of the hemorrhage. Two types are described roentgeno- 
graphically. In one the calcification has a striated appearance, fol¬ 
lowing along the fibers of the muscle in a feathery pattern. In the 
other type the blood clot undergoes ossification, with a very irregular 
shape and variable density, spreading out from the periosteum in a 
lacy pattern. 

Various theories have been advanced to explain the development of 
these localized bone growths. In the series of cases reported here 
these areas are all in contact with the bone. This would favor the 
theory of a periosteal injury with escape of osteogenic cells from the 
periosteum. Inasmuch as every injury is accompanied by some hem¬ 
orrhage, and as only a comparatively small number of injuries cause 
these calcified growths, there must be some individual peculiarity, 
which has not yet been determined, to explain the specific deposit of 
calcium or bone in the soft tissue. If this were not so, every fracture 
would show soft-tissue ossification. This individual pecularity does 
not appear to be due to calcium or phosphorus metabolism, since the 
blood content of these substances was normal in the cases reported 
here. This has also been reported by other observers. No cases of 
parathyroid disease have been found to be associated with this con¬ 
dition. Abnormal calcification of the costal cartilages and the foniia- 
tion of gallstones or kidney stones may be due to the same individual 
idiosyncrasy. 
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The cases here reported were the result of football and soccer injuries 
among the cadets taking preflight training at the U. S. Navy Pre- 
Flight School, Chapel Hill, N. C. during the fall of 1944. There were 
approximately 1,500 cadets in training at this time. Each battalion 
competed with the others in intramural games. Each cadet was re¬ 
quired to have 2 weeks of football. A football squad of 30 or 40 men 
was selected which competed with the 5 other battalions in these 
intramural games. There was also a varsity football squad of about 
one hundred men. 

Four cases of myositis ossificans were found following football in¬ 
juries and one case following an injury incurred while playing soccer. 
If the same number of such cases were found proportionately among 
those participating in football throughout the nation, there should be 
a much larger number of such cases than have been reported. It might 
be assumed, therefore that the cases seen here are out of proportion 
to those developing throughout the country, or that many cases have 
gone unrecognized. Certainly no athletic program can go through an 
entire season without the participants sustaining a number of injuries 
which have been commonly called “Charley horse.” If these injuries 
clear up promptly nothing further need be done, but the question arises 
as to whether those cases that do not subside get sufficient recognition 
and attention from the coaches and trainers. 

The Pre-Flight School has a medical officer who is constantly in 
attendance at all sports activities. He checks carefully all such in¬ 
juries and this is probably much more carefully done than in civilian 
activities. Pack and Braund ( 1 ) state that the incidence of these 
cases is undoubtedly higher than has been reported, because often this 
condition is discovered incidentally after having been present for 
many years. 

This ossification may be found in any of the muscles of the body, 
but is especially common in the brachialis anticus muscle of the arm 
and the quadriceps extensor muscles of the thigh. Two of the cases 
observed here were in the arm and three were in the thigh. The ossi¬ 
fication was much more extensive in the leg injuries in these cases 
than in the arm. 

Therapy for these cases consisted in prompt application of an ice 
pack, which served to check the hemorrhage and extravasation of 
blood into the soft tissues. Then a roentgenograph was taken to 
rule out fracture. On the following day a course of heat treatment 
was begun, with a 15-minute immersion in the whirlpool bath, fol¬ 
lowed by a short-wave treatment with the inductotherm. These treat¬ 
ments were given twice daily for the first week, which usually sufficed 
to fit the player to return to the game. If, however, the mass did not 
absorb within 10 days or 2 weeks, a second x-ray examination usually 
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revealed some soft-tissue calcification. Heat therapy was continued 
when this condition was found, and serial x-ray films were taken to 
check on the progress of ossification. These serial films showed a 
progressive increase in density of the calcification and a gradual 
reduction in size. 

Other therapeutic means were not tried, except for surgery in one 
case. It is believed that x-ray therapy might be beneficial in these 
cases, but this was not available. The rationale for x-ray treatment 
is based on experiences with such therapy in bureitis, where similar 
calcification has been observed to absorb completely. 

In this series, two cases were followed up for 6 months. The other 
three cases could be followed only for 6 or 8 weeks because the patients 
were transferred to other stations on the completion of their course. 

The accompanying illustrations show the size and extent of the 
calcification and the relative rate of the absorption. None of these 
cases showed a complete disappearance of the ossification, although 
such absorption is possible and has been reported. 

CASE RErORTS 

Cane /.—This cadet injured an arm on 0 October 1944 wliile playing football. 
He neglected to report for the usual treatment and several days later he felt a 
definite lump in the arm. Short wave treatments were given and an x-ray 
taken a few weeks later showed l)eginning ossiticatiou. This case was followed 
for (5 weeks at which time there was a moderate reduction in tlie size of the mass 
(fig. 1). At this time the man was shipiied out. 



1. Ca.se 1 at time of original injury to the 
arm and 4 weeks later (4 De<'ember 1944). 
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Ciif<€ 2 ,—This patient was followed for 6 months. He was first injured early 
in September while playing soccer, and he received a second blow in the same 
location the following week. He experienced severe pain, especially after the 
second accident, and could not bend his leg for a long time. He received heat 
treatments more or less continuously. The original roentgenograph showed an 
area of apparent ossification 6 inches in length in front of the thigh. The subse¬ 
quent series of films showed a gradual reduction to less than one-third the original 
size, with an increase in density of the calcification (fig. 2). 



2. Case 2. (A) 1 month after injury, (B) 3 months, (C) o months. 


Case 3 .—This man sustained rep<‘ated contusions of the right thigh during 
the football season. He was first seen on 10 October 1944 and his last examina¬ 
tion was on 1 December 1944. During this time he continued to play football 
despite the injur>\ There was a moderate reciuction in the size of the ossifica¬ 
tion on the last film before he was transferred (fig. 3). 

Case Jf ,—Another cadet was struck on the thigh by his opposing player while 
playing football on 13 August 1944. He was treated with ice packs and pressure 
bandages, followed by daily applications of heat. Two weeks later he noted a 
well defined, hard lump in the thigh which was tender and seemed to be fixed 
to the bone. The X-ray showed extensive ossification. He was treated daily 
with heat until 2 October when he was operated upon and a large mass attached 
to the bone was removed. This was 8 cm. in length. 

A roentgenograph taken 2 weeks after the operation showed as much ossifica¬ 
tion in the soft tissue as was originally found prior to operation. This showed 
an unsuccessful result from surgery and it is believed that the operation was 
performed too soon after the injury, before the condition had been completely 
organized (fig. 4). 
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3. Case 3 taken 1 and 2 months after injury. 



4. Case 4. (A) taken 13 September 1944, and (B) taken 2 weeks after operation, 
showiiif? recalcifieation following surgery. 


Case 5 .—This cadet injured his right arm on 30 September 1044, playing foot¬ 
ball. Koentgenographs taken on 2 October showed no abnormality, but the arm 
was very sore and swollen. On 6 November the roentgenograph did show piatho- 
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logic changes. This patient was given daily heat treatments. The latest roent¬ 
genograph taken on 16 February 1945 showed persistence of the ossitication, 
although the patient had no complaints and the lump is definitely smaller in 
size (fig. 5). 



5. Case 5. (A) and (B) show anteroposterior and lateral 
views taken on 6 November 1944, 1 month after in¬ 
jury. (C) and (D) show the extent of the absorption in 
3 months. 
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Four of these cases were the result of football injuries and one re¬ 
sulted from playing soccer. This represents more than 1 percent of 
the men playing football for the season. 

This seemed a rather large number of cases to observe in one season 
in this activity and aroused considerable speculation as to whether 
an equal percentage of such cases occurred elsewhere. It also brought 
up the question of the subsequent progress of the condition, in view of 
the fact that occasional cases of malignant degeneration in these areas 
of calcification have been observed. Three cases of sarcomatous de¬ 
generation of ossifying myositis were reported by Pack and Braund. 
Four other cases have been reported by Shipley (^), one by Cone (S), 
and one by Butler and Woolley (4). They point the possibility of 
some of these conditions suddenly undergoing malignant changes. 

SUMMARY 

Five cases of ossifying myositis are reported, four of which were the 
result of football injuries, representing over 1 percent of tlie cadets 
actually participating in the sport. Translating this proportion to the 
number of people engaged in football throughout the country we would 
have far more cases reported than heretofore. The potential dangers 
of this condition are pointed out. The use of x-ray therapy is suggested. 
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PRODUCTION OF EXTRACELLULAR PENICILUN-INACTIVATING 

SUBSTANCES 

A potent penicillin-inactivating substance is produced by penicillin- 
resistant Staphylococcus aureus but not by penicillin-sensitive 
strains. The substance is soluble and diffuses readily into both 
liquid and solid culture medium. The variation of susceptibility 
to penicillin among different strains of Staphyloccus aureus appears 
to be associated with a difference in this enzyme formation.—Gors, 
J. S.: Production of extracellular penicillin-inactivating substances 
associated with penicillin resistance in Staphylococcus aureus. 
Proc. Soc. Exper. Biol. & Med. 60:165-168, October 1945. 
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GORDON J. KASKE 
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During the 4 months ending 12 April 1945,1,265 cases of pneumonia 
were observed and treated in the pneumonia wards of the Mclntire 
Unit, U. S. Naval Hospital, Great Lakes, Ill. All patients were males, 
their ages varying from 17 to 47 years; the majority were in the 17- 
to-30-year group. 

Winters in the Great Lakes area are usually severe. Snow fell early 
in December 1944, and continued through the following months until 
March. Coincident with the snow, ice, and rain, the mean temperature 
remained well below average. The weather was “ideal” for the con¬ 
traction of pneumonia. In addition to an unusually large number of 
pneumonia cases, other acute infectious and contagious diseases were 
above the normal expectancy for this season of the year. Of the con¬ 
tagious diseases, scarlet fever was particularly prevalent and severe, 
and was associated with measles, mumps, German measles, acute 
catarrhal fever, tonsillitis, and diphtheria. It may be stated, therefore, 
that resistance to acute infectious diseases was generally poor. 

Noteworthy was the fact that many of these men contracted pneu¬ 
monia early in their “boot” training, sometimes within a few days 
after leaving home. Many came from the South and other parts of 
the United States where exposure to severe elements is not usual. 
Other contributing factors were (1) a state of fatigue which followed 
inoculations and vaccinations without subsequent rest, (2) the extrac¬ 
tion of from 1 to 14 teeth, (3) chills from swimming or following fire¬ 
fighting exercises, (4) inhalation of dust particles caused by cleaning 
of barracks decks with steel wool, (5) overcrowding, poor ventilation, 
and the lack of heat control in barracks, and (6) crowding at many 
spectator events. 

Late in 1944 and continuing until 15 February 1945, a sulfadiazine 
prophylactic program was re-instituted in many of the camps and 
activities of the Great Lakes Naval Training Center. All persons in 
these areas were given 1 gram of sulfadiazine with an equal amount of 
sodium bicarbonate daily. Despite sulfadiazine prophylactic pro¬ 
gram, the admission rate of pneumonia cases increased. Sulfadiazine 
in the recommended doses had little or no effect on the causative organ¬ 
isms in pneumonia. Therefore it may be assumed these organisms 
were resistant to the prescribed doses of the drug. 
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Efforts were made early to determine the bacterial causes of all 
cases of pneumonia. Upon admission routine sputum typing (Neu- 
field method), blood cultures, and sulfonamide levels were obtained. 
Most of these examinations yielded negative findings or were of little 
value. Eventually they were discontinued. 

In most cases the patient had a history of a preceding upper 
respiratory infection. Very few of the patients treated in this series 
had had scarlet fever recently. The common subjective symptoms 
dating the onset of pneumonia were chills, fever, cough, chest pains, 
and frequently hemoptysis. Observation of the following classic 
signs were noted: Flushed face, an anxious expression, herpes of the 
lips and face, distressed rapid breathing sometimes accompnaied by 
an expiratory grunt, cyanosis of some degree, and sweating. Local 
chest findings varied with the stage of the disease or with the kind of 
pneumonia, as lobar, bronchial, or primary atypical. However since 
a majority of cases were lobar in character, slight to pronounced dull¬ 
ness, diminished breath sounds, crepitant rales, and restriction of 
motion of the chest wall were common findings. 

Upon admission, laboratory work in all cases consisted of a white 
blood cell count, differential count, hemoglobin determination, com¬ 
plete urinalysis, and x-ray examination of the chest. White blood cell 
counts and urinalyses were repeated daily while the patient was receiv¬ 
ing sulfadiazine. The leukocyte count with few exceptions was con¬ 
stantly elevated except in the primary atypical pneumonias. These 
counts were at nearly normal levels. In the more seriously ill patient, 
red blood cell counts and plasma protein determinations were ordered 
as often as was necessary. In many cases the seriousness of the pneu¬ 
monia process was not directly parallel to the x-ray findings. 

TREATMENT 

Early in the season sulfadiazine was used almost exclusively, peni¬ 
cillin being reserved for those not responding to sulfonamide therapy. 
The introduction of penicillin as a routine measure in treatment 
greatly shortened the course of the pneumonia. An interesting obser¬ 
vation was that the earlier penicillin was instituted, after sulfadiazine 
had been administered, the more quickly the patient’s temperature 
returned to normal. It was also noted that when penicillin alone was 
administered, the response was not so remarkable as when penicillin 
and sulfadiazine in combination were used. 

Routine ward management for pneumonia was instituted, particular 
emphasis being placed on the importance of blood and urine examina¬ 
tions in order to prevent, as far as possible, any complications arising 
from the use of sulfadiazine. Previous experience and current ob- 
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servation showed that a leukocyte count over 10,000 was a safe level, 
permitting the use of sulfadiazine; whenever the white blood cell 
count was less, sulfadiazine was discontinued. The following routine 
orders were posted on all pneumonia wards and were made available to 
all medical officers, hospital corpsmen, and nurses. 

1. Penicillin, 20.000 units Intramuscularly on admission; 10,000 units every 
3 hours unless otherwise specified. 

2. (a) Sulfadiazine, 2 to 4 grams with an equal amount of sodium bicarbonate 
on admission when the white blood cell count was 10,000 or over and depending 
on the temperature and obvious illness of the patient. Repeated sulfadiazine 
and sodium bicarbonate, 1 gram of each every 4 hours around the clock; (b) 
sulfadiazine discontinued if the white blood cell count was less than 10,000 or 
if the urine revealed sulfonamide crystals, blood, or albumin. 

3. One thousand cubic centimeters of physiologic sodium chloride solution with 
5-percent dextrose intravenously for patients with high temperature or signs of 
dehydration; fluids freely by mouth. Water balance chart for intake and output 
of all fluids. 

4. Oxygen mask, tent, or nasal catheter for cyanosis, rapid pulse (120 or more 
per minute), or dyspnea. 

6. Moridiine sulfate, % grain hypodermically, for severe pain, or codeine sul¬ 
fate, 1 grain, for pain, restlessness, or severe cough. 

In addition to the routine combined use of penicillin and sulfadia¬ 
zine, red blood cell counts and blood protein determinations were made 
on all patients considered seriously or critically ill. Whole blood 
and plasma transfusions were administered freely and were repeated 
as often as necessary to restore these substances to their normal levels. 
The early appraisal of the need for these procedures was doubtless of 
great importance. 

In the treatment of pneumonia excellent nursing still remains an 
item of major importance. In the Meintire Unit pneumonia wards, 
hospital corpsmen and nurses were specially trained to recognize 
significant and unusual symptoms of pneumonia. In additon to 
general care, nurses, and hospital corpsmen became most efficient in 
the control of oxygen administration and in observing accurately the 
fluid intake and output. They also became alert at recognizing ab¬ 
normal laboratory findings as indications for the special care of the 
more seriously ill. The survival of many critically ill patients was 
attributed to the constant watchfulness of the hospital corpsmen and 
nurses and to the retention of those persons on the pneumonia service 
whose cooperation so greatly assisted in obtaining the desired results. 

The incidence of lobar pneumonia far exceeded that of broncho¬ 
pneumonia. Primary atypical or virus pneumonia occurred infre¬ 
quently. The lobar and bronchial forms responded readily to 
sulfonamide and penicillin therapy, whereas the atypical form failed 
to respond to sulfadiazine and only occasionally was considered to 
have been benefited by penicillin. 


Digitized b'> 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 



734 


NAVAL MEDICAL BULLETIN 


[VOL. 46, HO. 6 


During the period of convalescence all pneumonia patients were 
allowed various phases of guarded activity. Penicillin administra¬ 
tion was continued until the patient’s temperature remained normal 
for approximately 3 to 5 days. At the conclusion of this period he 
was allowed head privileges. If in 1 or 2 days he continued to be fever 
free, he was allowed out of bed for periods which gradually increased 
in time until he became an “up” patient. Regulated rest periods were 
held daily from 1 to 2 hours in the afternoons. Eventually these men 
were assigned light ward details and if this work was tolerated, more 
strenuous details were allowed. Each patient had a trial at some out¬ 
side detail before he was discharged to duty. Sedimentatiqn and 
x-ray examinations were repeated at intervals. Requirements for 
discharge to duty were (1) a patient must have regained his normal 
weight, (2) his sedimentation rate must be within normal limits, and 
(3) his chest must be normal on physical and x-ray examination. 
With observance of these requirements, only five patients had recur¬ 
rent attacks of pneumonia. 

COMPLICATIONS—^INCIDENCE AND TREATMENT 

Serofibrinous pleurisy was by far the most common complication 
and in some respects presented a problem more serious than ordinarily 
encountered or expected. Of the total number of patients with pneu¬ 
monia in whom the diagnosis was definitely established by x-ray and 
physical findings, 8.2 percent developed a pleural effusion. During 
the time of the highest incidence of admissions and when it was 
thought the virulence of the offending organisms was at its apex, the 
occurrence of pleural effusions early in the disease was common and 
extremely severe. 


Table 1. 


'Totnl (wies pleural effusion.....- -. 

No. cam 
104 

Poftntt 

&2 

- -- - . ..-. 

06 

OSLS 

Ti^ukocytejs in smear ... 

78 

75 

Positive culture (streptococcus) - . .... .... 

0 

&65 

Oases not tapped ..-..... 

8 

7.7 



A total of 39 cases, or 3 percent of the entire series, developed a 
suppurative pleurisy or empyema. Of this number 9 cases, or 8.65 
percent, were shown to be associated with either the Streptococcus 
pyogenes or Streptococcus salivarius. Of these, 4 cases required sur¬ 
gical drainage after repeated thoracentesis, saline irrigations, and 
instillations of penicillin locally into the pleural cavity. The other 
5 cases were treated successfully by repeated thoracentesis, saline irri¬ 
gations, and instillations of penicillin. 
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Of the total number of cases of empyema, 19, or 18.27 percent, re¬ 
quired open surgical drainage by rib resection, even after repeated 
aspirations and instillations of penicillin into the empyemic cavity. 
Twenty cases, or 19.23 percent, were successfully treated by the method 
of repeated aspirations, irrigations, and instillations of penicillin. 


Table 2. —Percentage of all effusions 



No. cases 

Percent 

Total cases of empvcnia___ 

30 

37.5 

Oasc^ treated by ojion drainage—rib rest'd ion _ _ 

19 1 

18.27 

Oases treated by rept*ated aspiration, irrigation, and penicillin locally ___ 

20 

10.23 



The serious complication of pericarditis occurred in four cases or 
0.3 percent. Diagnosis was established by clinical findings, x-ray, and 
electrocardiographic studies. Surgical intervention or tapping of the 
pericardial sac was not necessary. 

The absence of mortality in this series of 1,265 cases of pneumonia 
can be attributed to the following factors: (1) The combined use of 
sulfadiazine and penicillin and the discontinuance of sulfadiazine for 
those patients having a white blood cell count of less than 10,000 cells 
per cubic millimeter; (2) the recognition and maintenance of nearly 
normal red blood counts and blood protein levels; (3) good nursing 
care by a staff of hospital corpsmen and nurses especially trained in 
the management of pneumonia patients; (4) the fact that the majority 
of the patients were in the decades of life when resistance to pneu¬ 
monia is the highest; and (.5) the unknown but probable low virulence 
of the infecting organisms. 


CONCLUSIONS 

1. Good nursing care continues to be of great value in the treatment 
of pneumonias. 

2. The use of sulfadiazine and penicillin in combination appeared 
to be more effective than either alone. 

3. The laboratory can render most important service by making fre¬ 
quent leukocyte counts in patients receiving sulfadiazine and by deter¬ 
mining the plasma proteins in those who are seriously ill. 
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EFFECT OF BLOOD DONATIONS 
ON BLOOD PRESSURE OF 
HYPTERTENSIVES» 


J. WILLARD EDWARDS 
Couimander (MC) U. S. N. R. 
and 

JOSEPH L. BORDENAVE 
Lieutenant (MC) U. S. N. 


While assigned to duty at an American Red Cross Blood Donor 
Center, the authors became impressed with the desirability of studying 
the effect upon the blood pressure of hypertensives when 500 cc. of 
blood was withdrawn from the circulatory system. The loss of blood 
in moderate quantities from persons with hypertension seems to have 
a beneficial effect, if only upon the feelings of the patient, though the 
literature is singularly sparse in observations on the subject. 

All participants in our study were donors who had blood pressures 
above 150 systolic. They were interviewed by one of the authors 
(J. W. E.) in an attempt to weed out those whose blood pre^ures were 
likely to be elevated by emotional stress or apprehension. All partici¬ 
pants had made at least one blood donation at this center and were of 
a phlegmatic type. Those who seemed to be emotionally perturbed 
were not used. Blood pressures were taken immediately before the 
blood-letting, ^ hour afterward, 24 hours after, and again 1 week 
after. Practically all blood pressure determinations were made by 
one physician; in several instances they were made by another person 
who had shown by numerous checks that his readings were always 
within 4 millimeters of mercury of those made by the physician who 
made the bulk of the determinations. 

We feel that it is of great importance to show some of the individual 
records of the donors because of the fact that averages and percentages 
of the entire group do not adequately portray the individual responses 
to the blood-letting. Space would not permit the reproducing of all 
the records, but 15 of them are shown in table 1. 

These 15 are not selected records, but rather are records drawn at 
random from the entire group—3 for each 5-year age period repre¬ 
sented. An analysis reveals that out of the 60 re-donors studied, 24, or 


* From the American Red Cross Blood Donor Service. 
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40 percent, showed an actual rise in systolic pressure at the end of 
hour following the donation; 9 of them showed increases of 10 points 
or more, with the greatest showing an increase of 30 millimeters of 
mercury. In '29, or 48 percent, there was a rise in diastolic pressure 
of from 2 to 20 points; the rise of the diastolic pressure practically 
always accompanied systolic rise, particularly in those with the greater 
increases in systolic pressure. The elevation of the systolic pressure 
in the hour following blood-letting is of tremendous importance; 
certainly it implies a tacit warning against indiscriminate blood¬ 
letting either as an altruistic or therapeutic measure. 

In the 24-hour determinations there were 4 donors who show'ed an 
increase in systolic pressure over that observed before donation. It 
is significant that all of these were donoi-s who had not shown a systolic 
increase at the end of the i^-hour period. There were 8 who showed 
slight to moderate diastolic increases. 

In the determinations made after 1 week we find some interesting 
figures. Four donors, 6.6 percent, were actually found to have in¬ 
creases of 2,22, 2, and 20 points of systolic pressure; 3 of these showed 
a corresponding increase in diastolic pressure of from 10 to 20 points. 
There were 4 who showed small increases in diastolic without increase 
in systolic pressure. Taking the gi’oup of 60 re-donors as a whole, 
table 2 shows the averages and percentages. 


Table 1.— Blood pressures of 15 re-donors (hypertensixes) 


39. 

39. 

39. 

41 

43 

44 

46. 
46 

47. 
SI. 
SI. 
S4. 
55 
57. 
50. 


No. of 
doDations 

Pressure 

before 

donation 

H hour 
later 

24 hours 
later 

6 

196/106 

180/98 

190/108 

2 

176/100 

180/104 

154/94 

2 

166/100 

158/100 

140/94 

3 

220/120 

218/124 

190/120 

4 

178/114 

182/90 

146/90 

7 

163/100 

156/98 

152/80 

3 

172/88 

166/84 

1.58/80 

2 

180/100 


158/94 

3 

190/100 

174/98 

160/84 

3 

210/118 

212/120 

170/100 

5 

176/84 

190/88 


4 

182/96 

168/98 

138/80 

4 

180/90 

180/90 

170/90 

7 

188/104 

192/100 

178/100 

2 

190/100 

202/120 

184/90 


1 week 
later 


162/84 

lM/96 

158/74 

194/114 

148/84 

150/90 

150/84 

154/98 

166/88 

178/112 

164/88 

138/84 

174/88 

180/98 

184/100 


Originally we had hoped to be able to make observations covering 
a period of 8 weeks, the minimum length of time which must elapse 
before persons can donate blood again. The difficulty in getting the 
cooperation of donors has made it unfeasible to give more figures on 
the group of 60 hypertensives under discussion. However we have 
been able to make a survey of over 200 hypertensive re-donors and can 
state definitely that in the great majority of them the clinical course of 
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their hypertension is not permanently affected. From those whom 
we have been able to observe at weekly intervals we have found that 
the lowered blood pressure remains for from 3 to 6 weeks in the major¬ 
ity of cases, and then gradually rises again so that by the end of from 4 
to 8 weeks it has regained its predonation level. About 80 percent of 
these donors felt definitely better than they had felt before the dona¬ 
tion, many of them stating that it seemed as though a great load had 
been lifted from their shoulders; usually this feeling of well-being 
persisted for about 1 month. About 17 percent did not notice any 
definite change for better or for worse. Three percent stated that 
they did not feel as well for a few days. 

As a further check on the accuracy of our figures, we collected data 
on a group of 18 first-time hypertensive donors who met the require¬ 
ments mentioned. This group responded by show ing wider variations 
in all periods observed, differing most markedly from the re-donor 
group of 60 in the first readings taken (i/^ hour after bleeding), and 
more nearly approaching the re-donor group on each successive period, 
so that the readings taken after 1 week post-bleeding fairly approxi¬ 
mated those of the re-donor group. 


Table 2.— Blood pressures of 60 re-donors ( hypertensives) 



Before 

M hour 

24 hours 

1 week 


donation 

later 

later 

later 

A verafre_ 

183.3/99.0 

176.4/97.9 
6.9/1.1 
8.79/1.11 

164.9/97.8 

18.4/2.2 

10.00/2.20 

1618/9a3 
18.5/8.7 
la 10/8w 78 

Average chanRe (lower)_ 

Percent lower _ _ _ 





Table 3 gives the average pressures taken at the usual intervals on 
a group of 19 donors of all ages with normal blood pressures. 


Table 3. —Blood pressures of 19 donors with normal blood pressures 



Before 

Hhour 

2ihoun 

Iwec^ 


donation 

later 

later 

later 

Average_ 

123. 4/76. 9 

121.4/76.9 

123.0/744 

122.1/74.8 


The uniformity of the average pressures in all observation periods 
is indeed striking when compared with the variations shown in the 
hypertensive group. 

An interesting side light gleaned from this study is the high inci¬ 
dence of hypertension noted in parents or other members of the fam¬ 
ilies of donors. Out of 100 hypertensive donors questioned along this 
line, 54 gave a definite history of hypertension in family members; 
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9 knew enough of the circumstances of their parents’ deaths so that 
we were able to deduce that they had suffered from hypertension. 
Twenty-three of these donors did not know whether hypertension 
existed in other family members or not; and 14 gave a definitely nega¬ 
tive history of family hypertension. 

CONCLUSIONS 

1. The taking of 500 cc. of blood from selected hypertensives results 
in a gratifying drop in blood pressure in about 95 percent 1 week after 
withdrawal of the blood. 

2. The taking of 500 cc. of blood in certain hypertensives is a justi¬ 
fiable therapeutic procedure; indeed this is true not only because of 
the temporary lowering of blood pressure but also because of the very 
noticeable feeling of well-being experienced by most of these people. 

3. The taking of the blood does not permanently alter the clinical 
course of the hypertension; it merely provides several weeks of actual 
lowering of blood pressure, usually accompanied by symptomatic 
relief lasting about 1 month on the average. At the end of 8 weeks 
the blood pressure is usually back to its predonation level or higher. 
Subsequent bleedings at 8-week intervals do not effectively deter the 
blood pressure in its ultimate ascent. 

4. Because of the relatively high incidence of systolic rise immedi¬ 
ately following withdrawal of 500 cc. of blood, care must be exercised 
in those people who present systolic pressures above 200, or in whom 
age or objective findings would indicate fairly marked arteriosclerotic 
changes. This caution must be extended also to persons with relative 
or actual valvular insufficiency. 

5. The incidence of occurrence of hypertension in several members 
of the same families is startling. We feel that we can definitely state 
that it existed in at least 63 percent of 100 hypertensive donors ques¬ 
tioned. We do not state that all of these are manifestations of he¬ 
reditary vascular disease, but we do feel that the incidence is high 
enough to warrant further investigation, particularly from the stand¬ 
point of determining some prophylactic regimen for the offspring of 
known hypertensive parents. 
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INTRAVENOUS ADMINISTRATION 
OF MORPHINE TARTRATE 


FREDERICK H. BOWEN 
Commander (MC) U. S. N. R. 

No reports were found in the literature on the intravenous adminis¬ 
tration of morphine tartrate. Inasmuch as this drug in Syrettes is 
part of the standard medical equipment of the Army and Navy, a 
discussion of its intravenous use is considered pertinent. 

The speedier relief of pain which the intravenous administration of 
morphine tartrate affords is worthy of note. The lag between the sub¬ 
cutaneous injection of morphine and relief of pain results in an inter¬ 
val of needless pain for the sufferer, and this interval is prolonged in 
shock due to faulty absorption. During this interval the morale of the 
bystanders is lowered by thoughts of how much pain they would have 
to endure if they in turn became a casualty. More important, the 
bystanders often urge the medical officer or hospital corpsman to “do 
something” to relieve the patient’s pain. This frequently results in the 
injection of a second Syrette of morphine tartrate (total dose, 1 grain) 
with the result that the respirations become dangerously depressed. 

The administration of two Syrettes is sometimes spoken of as 
“double dosage,” but this double dosage is usually, of course, nothing 
more nor less than overdosage, an error as old as the drug itself. 
When the patient who has received a grain of morphine tartrate 
arrives at a field hospital, and an operation becomes necessary, he 
presents a problem. During operation under ether, he will frequently 
stop breathing. In addition to the hazards of respiratory depression, 
the operating time is thus needlessly prolonged. An occasional 
fatality will result from these causes. 

The administration of two Syrettes (1 grain) of morphine tartrate 
is especially common in gunshot wounds of the abdomen because of 
the excessive pain these patients suffer. Excessive dosage is especially 
undesirable in this group, as they almost always require operation. 
The harmful overdosage generally is the result of the desire of the 
medical attendant to allay pain speedily, and of the slow action of 
subcutaneously administered morphine tartrate. It is with the latter 
of these causes that we are concerned here; the remedy for slow ab¬ 
sorption of subcutaneous morphine tartrate is intravenous administra¬ 
tion of the drug. 
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With these thoughts in mind several studies were conducted on two 
non-Naval personnel who were suffering from malaria and malnutri¬ 
tion. Morphine sulfate, % grain, was administered intravenously over 
a period of 2 minutes to each of the subjects, and they were observed 
for 2 hours. Respirations per minute were lessened, there was moderate 
lowering of blood pressure, and the pupils became pin-point. On the 
following day studies were carried out on subject number one, who 
was 27 years old, with the following results: 

At 1400 bis pulse was 84, respirations were 16 per minute, and blood pressure 
was 104/62. At 1405, % grain of morphine tartrate was injected intravenously 
over a 2-minute period. The subject complained that bis head was swimming. 

At 1410 be ciosed the eyes but did not sleep. The pulse rate was 88 and respira¬ 
tions 14 per minute. Fifteen minutes later the pulse rate was 06 and respira¬ 
tions were 16 per minute. At 1445 he complained of his mouth being dry. The 
pupils were moderately constricted, but not pin-point. The pulse rate was 96; 
the respirations were 7 per minute. By 1500 the pulse rate was still 66, and the 
respirations were 8 per minute, rising to 12 in the next 35 minutes while the 
pulse rate remained constant. At 1610 the pulse rate rose to 100, and respirations 
were 12 per minute, and by 1630 the pulse rate bad dropped to 76 and the 
respirations to 10 per minute. 

The second subject was 24 years old. At 1430 his pulse rate was 76, and respira¬ 
tions were 18 per minute. Five minutes later % grain of morphine tartrate was 
administered Intravenously over a period of 4 minutes, and another % grain 
was administered subcutaneously by withdrawing the syrette needle from the 
vein and injecting the remaining half into the subcutaneous tissue. Ten minutes 
later the pulse rate was still 76 and respirations were 10 per minute. The pupils 
were small, but not pin-point The following readings were obtained: At 1500— 
pulse 84, respirations 8; at 1515—^pulse 68, respirations 9; at 1540— pulse 68, res¬ 
pirations 11. The pupils were very small. At 1610—pulse 76, respirations 
12; and at 1630—pulse 68, respirations 10. 

Neither of the two patients showed any ill effects from the morphine 
tartrate. It is interesting to note that the respirations in case number 
two were depressed from 18 to 10 per minute within 10 minutes. 

It is desirable to administer the drug slowly and to question the 
patient about his pain. The administration should be stopped after 
relief of pain is obtained, or in some cases the remainder of the 
syrette may be given subcutaneously. Five minutes should be taken 
to inject i/4 grain of the drug. Transient dizziness will usually be 
the only ill effect observed. 
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CONICAL NOTES 


UNUSUAL CONDITIONS AGGRAVATED BY SEASICKNESS 

REPORT OF TWO CASES 

ROBERT E. PUMPHREY 
Commander (MC) U. S. N. R. 

JOSEPH R, KUH 
Lieutenant (MC) U. S. N. R. 

MAXWELL A. JOHNSON 
Lieutenant, Junior grade (MC) U. S. N. R. 
and 

ALBERT L. DAY 

Lieutenant, Junior grade (MC) U. S. N. 


The following two unusual case histories were obtained aboard an 
APA during one cruise in moderately rough weather. They represent 
conditions that were precipitated, though probably not initiated, by 
mal de mer. 

CASE REPORTS 


Case 1. (Tetany ).—An officer, 25 years of age, had been seasick for 3 days. 
At the completion of a 4-hour watch on the bridge, during which time he vomited 
at 30-minute intervals, he suddenly began to hyperventilate. His arms and fingers 
stiffened and he fell to the deck semiconscious and rigid. A moment later, when 
medical aid arrived, he was found to be in carpopedal spasm, blowing air violently 
through pouted lips, and unable to talk. He did, however, appear vaguely aware 
of his predicament. He was given an injection of 20 cc. of 10“i>ercent calcium 
gluconate solution. Rebreathing into a paper bag also aided in effecting complete 
recovery and relaxation of the spasm in 10 minutes. He had a slight chill and 
suffered emesis during the administration of 1,000 cc. of 5-percent dextrose in 
saline solution which was administered after he recovered from the tetany. The 
urine was alkaline in reaction. 

Two years previously, 8 hours after a t 3 rphoid Inoculation, the patient had had 
a mild attack of stiffness of the fingers and hyiierventilation, from which he 
recovered after several days’ rest in bed. A second attack occurred the day 
after his father’s death, and was likewise not very severe. 

Case 2, (Subcutaneous emphysema ).—^An 18-year-old enlisted man complained 
of difficulty in swallowing, and swelling of the neck, which had come on during 
the past 8 hours. He felt w'eak and had vomited energetically for the past 2 
days. The medical history was entirely irrelevant. The patient’s face was 
flushed, but he appeared to be in no distress. The neck was swollen. 

Palimtion revealed an extensive area of crepitus extending from the man¬ 
dibular region to the sternum and bounded laterally by the sternocleidomastoid 
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nmscles. It extended into the left axilla as far as the posterior axiliary line 
and forward and down to the costal margin. There was no crepitation over 
the left pectoralis major muscle. Neither dilation of the neck veins nor any 
abnprmal cervical pulsation was noted. The chest expanded well. There were 
nonpersistent moist rftles scattered throughout, posteriorly. The cardiac apex 
was just within the nipple line, and no abnormalities in intensity, rhythm, or 
sounds were detected. The man appeared to be drowsy. 

A roentgenograph of the chest made with a portable machine showed no evi¬ 
dence of pneumothorax, or increase in size of the mediastinum. The heart 
appeared normal in size and position. The diaphragm moved freely during 
fluoroscopic examination. The erythrocytes numbered 4,650,000 per cu. mm. of 
blood and the leukocytes 7,200, with a difTerentlal count of 72 percent poly¬ 
morphonuclear leukocytes and 28 percent lymphocytes. 

The patient’s blood pressure was taken at 30-minute intervals. On admission 
It was 145/90, and rose steadily until 6 hours ^ater when it was 190/130, and 
did not fall to 120/80 until the end of the first day. Pressure was approximately 
equal in all extremities. The hypertension was accompanied by a slight increase 
in the pulse rate. The patient did not cough until the second day. He then 
began to raise an increasing amount of purulent sputum, which contained several 
cubic centimeters of fresh, unstreaked blood on the third day. The sputum was 
not frothy and not of foul odor. It was found to be loaded with polymorphonu¬ 
clear leukocytes and contained a few diplococci. No acid-fast organisms were 
detected. The patient’s temperature did not exceed 99.2® F. and he did not 
complain of chest pain, nor did he experience any diflaciilty in breathing, although 
dysphagia persisted. All solid food given for the first 3 days was regurgitated. 

The subcutaneous emphysema resorbed gradually so that it had vanished by 
the end of the first week. He mentioned a numb sensation in the right arm and 
hand which subsequently disappeared. Further study ashore failed to shed 
any new light on the case. The cough and hemoptysis were not observed during 
the second week, and the man no longer regurgitated his food. X~ray studies 
of the chest showed no pathosis. The sputum was negative for tubercule bacilli 
on repeated examination. 

COMMENT 

These cases must have had an underlying pathologic process quite 
independent of the seasickness which precipitated the clinical picture 
in each. In the first, it is believed that there was an element of hys¬ 
teria. It may be conjectured that the officer could have initiated the 
attack of tetany by forced hyperventilation, and the alkalosis pro¬ 
duced by repeated vomitings made the attack severe and immediate. 
The cause of the subcutaneous emphysema in the second case is obscure. 
An apical lung abscess with pleural thickening and adhesions might 
be suggested. It is quite possible that this could have been present 
without appearing in anteroposterior chest roentgenographs. The 
carotid sinus in this case might have caused a reflex hypertension due 
to constriction of the carotid artery below the sinus by the air in the 
subcutis. This could account for the drowsy state of the patient on 
admission. 
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CUTANEOUS DIPHTHERIA 

JACK V. CHAMBERS 
Commander (MC) U. S. N. R. 


Numerous cases of cutaneous diphtheria have been reported in the 
literature. Cameron and Muir (1) reported 66 cases of cutaneous 
diphtheria in a British Yeomanry unit station in Northern Palestine 
from September to December 1942. Bensted (1936) (S) reported an 
outbreak of diphtheria among British troops of the Northwest Fron¬ 
tier. In his 46 cases there were 31 of cutaneous diphtheria. Fitz¬ 
gerald and Robertson (1917) («?) found Corynebacterium diphtheriae 
to be present in 32 cases of 67 suppurating wounds of amputated 
stumps of Canadian soldiers. Kirk (4) recently commented on minor 
epidemics of skin diphtheria among American soldiers in the Pacific 
area and Dieuaide described a small epidemic of skin diphtheria in 
the New Hebrides and stated that this disease had been found in this 
war in North Africa, in India and in the Pacific. 

Cameron and Muir state that cutaneous diphtheria is encountered 
in two forms, acute and chronic. The acute form is always associated 
with a positive lesion in the throat, or more commonly the nose. The 
chronic form is superimposed as a skin lesion, which might be any 
form of skin disease. 

Tauber and Goldman (5) differentiate the lesions into acute and 
chronic primary diphtheria of the skin. In the acute form the bac¬ 
terial flora of the lesion is predominantly or entirely diphtheritic even 
from the onset. In the chronic form the cutaneous lesion is not ini¬ 
tiated by the diphtheria organisms, but by some other organism, and 
the diphtheria bacillus is superimposed. 

The source of the infection frequently remains undetected in iso¬ 
lated cases. In epidemics it is usually traced to one or more carriers. 
Fitzgerald and Robertson described a series of 32 patients in whom 
the source of infection was probably a diphtheritic lesion on the finger 
of a nurse. Climate, abrasions, lack of facilities during combat to 
keep the skin clean, insect bites, trauma, and fatigue all play a part. 
In minor epidemics a search for and segregation of carriers should be 
instituted immediately and isolation technic carried out on those i 
already infected with cutaneous lesions. I 

An acute diphtheritic infection of the skin may be suspected when I 
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blister sores appear on the forearm or hand of patients suffering from 
active nasal or faucial diphtheria, or when a pre-existing skin lesion 
in any part of the body becomes obviously exacerbated and develops 
a yellowish membrane or dark leathery slough; also when a patient 
presents himself with an indolent ulcer with hard, raised, and rolled 
edges of a pale bluish tinge, and covered with a hard leathery black 
scab. 

The diagnosis of a cutaneous diphtheritic lesion can only be estab¬ 
lished with a surety by a competent laboratory technician. An infec¬ 
tion due to Staphylococcus aureus may so closely resemble infection 
due to C. diphtheriae that without bacteriologic examination the 
nature of the infection cannot be determined. Diphtheroids may fre¬ 
quently confuse the picture. 

Considerable local pain may exist at the site of the lesion, and sys¬ 
temic symptoms of varying degrees may be present, depending entirely 
on the virulence of the Corynebacterium diphtheriae. Bensted re¬ 
ported 3 cases of paralysis in 31 cases, of cutaneous diphtheria, and 
Walshe (1918) (7) also noted it in association with cutaneous lesions. 
The length of time required for these infections to heal varies consid¬ 
erably. Fitzgerald and Robertson reported it as from 2 to 8 weeks 
after the nature of the infection was established. Cameron and Muir 
reported about the same length of time necessary for healing, but re¬ 
ported 1 case with unhealed sores for 8 months. 

The treatment carried out in the cases reported in the literature has 
consisted of antitoxin, 20,000 to 40,000 units, supplemented with bed 
rest, hot fomentations, and isolation technic. 

The following case was proved to be cutaneous diphtheria by cul¬ 
tural characteristics and fermentation reaction. Unfortunately no 
guinea pigs were available for determination of the virulence of the 
organism. 

Ca«e report .—The pufient. a SS-year-old white male, had a blister appear on 
the medial aspect of the left lower extremity 9 months prior to the present 
admission, while at sea. This lesion progressed in size and formed an ulcer 
abont the size of a dime with a yellowish crust on it. With hot compresses and 
bed rest the ulcer healed in about 2 months. He was discharged to duty and 
sent to the West Coast. Three months later the ulcer again appeared and the 
patient reported to the sickbay, where a powder (t>'pe unknown) was applied 
locally on several occasions. The ulcer remained about the size of a dime for 
the next 2 months and then gradually became larger and formed a black 
leathery crust. He was readmitted to tlie hospital and remained on a surgical 
ward for 6 weeks. Xo smears or cultures were taken at that time. He was then 
transferred to a convalescecnt hospital with the black leathery crust still present. 
After 49 days he was retransferred to this hospital with the ulcer and black scab 
unchanged in appearance and causing him considerable pain. 

Physical examination revealed a large round ulcer on tlie medial aspect of the 
left lower exti-emity with raised rolled edges of a bluish tinge, covered with a 
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hard leathery scab. A small amount of induration was present around the 
ulcer. There was no popliteal or inguinal adenopathy. 

White blood cell count showed a leukocytosis of 11,800 with a normal differen¬ 
tial count. The blood Kahn test was negative, and erythrocyte sedimentation 
rate was 9 mm. in 1 hour. Smear and culture showed Corynebacterium diph- 
theriae. Smear and culture of the nares annd pharynx were negative for C, 
diphtheriae. 




A. Diphtheria ulcer of 
the leg in case pre¬ 
sented. with black 
leathery scal> and 
bluish rolled edges. 


B. Ten days after an¬ 
titoxin was given. 
Note slough around 
edges of eschar. 




C. Seventeen days 
after antitoxin had 
been given. Cul¬ 
tures and smears 
still positive for 

for ynehacterium 

dii)htheriae. 



D. Eight we^^ks after 
initial treatment. 
Ulcer completely 
healed. 
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The patient was given 40,000 units of diphtheria antitoxin, and warm appli¬ 
cations of a solution of 20 units of antitoxin to 1 cc. of physiologic saline were 
applied locally. Six days later a beginning slough around the edges was taking 
place. Another 20,000 units of utitoxin was given and further slough was 
noted. Seventeen days after the Initial dose of antitoxin the black eschar bad 
completely sloughed, but daily smears and cultures remained positive for O. 
diphtberiae. The Schick test was n^^tive. 

The patient was then given 600,000 units of penicillin over a 6-day period, and 
local compresses of 100 units of penicillin to 1 cc. of triple-distilled water were 
applied locally. 

At the end of this period of time the smears and cultures were negative for 
Corynebacterium diphtherlae for the first time. Clean granulation tissue ap¬ 
peared in the ulcer base, and epithelization took place with great rapidity. 

SUMMARY 

The possibility of cutaneous diphtheria should always be kept in 
mind as a differential diagnosis. 

In view of the chance of paralysis, diphtheria antitoxin should be 
given in all cases of cutaneous diphtheria. As diphtheria antitoxin 
neutralizes the toxin of the diphtheria bacillus and is not directly 
antibacterial; the apparent results of its use in this case must be 
explained on the basis that in neutralizing the toxin, which acts as a 
local irritant, the local tissue defenses of the body were then capable 
of bringing about resolution and repair at the ulcer site. 

With the use of penicillin, this resolution and repair far excelled 
that when the antitoxin alone was used. Penicillin, which acts as 
a bactericidal agent, destroyed the Corynebacterium diphtberiae, as 
proved by the negative smears and cultures 5 days after its instiga¬ 
tion, and by the rapid healing which took place. 

A positive reaction to virulence test is of great aid in the diagnosis 
of diphtheria of the skin but is not entirely necessary (6). In the 
case reported, the clinical features, the presence of diphtheria-like 
organisms in the smear, the cultural and fermentation reactions of the 
organisms, and the response to specific ti'eatmeut eliminated any doubt 
as to the nature of the ulcer. 


CONCLUSIONS 

1. Any chronic or acute ulcer with a black leathery scab on its sur¬ 
face and with rolled bluish edges should suggest cutaneous diphtheria. 

2. Cultures and smears should be taken routinely on all ulcers failing 
to respond to treatment. 

3. Antitoxin should be administered to counteract possible paralysis. 

4. In this case penicillin brought about more rapid healing and 
disappearance of the organisms from the ulcer than did antitoxin 
alone. 
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OCCLUSIVE DRESSING FOR TROPICAL ULCER 

Desert sores and similar conditions respond best to an occlusive 
method of treatment. An adhesive plaster of paris dressing has 
proved successful in the treatment of this condition. 

The dressing consists of a powder rubbed into the mesh of an open- 
weave bandage, as it would be for a prepared plaster of paris band¬ 
age. The powder is composed of plaster of paris 75 percent and 
tragacanth ix)wder 25 percent, to which is added acriflavine powder 
to give a strength of 1:1,000. Other antiseptics such as gentian vio¬ 
let or sulfanilamide may be used. The powder must be thoroughly 
mixed and finely ground. 

Indolent ulcers, which are frequently met, respond well to an appli¬ 
cation of silver nitrate and sealing with the patch. 

The dressing has been used with success in the early vesicular 
stage of desert sores, early treatment of boils, in treatment of impe¬ 
tigo, and particularly in abrasions and minor wounds of the head and 
face. The dressing has been applied over small lacerations, and in 
all cases rapid healing has been obtained. 

This method of treatment is extremely economical. It Is com¬ 
fortable, does not restrict movement, and there is no irritation of the 
skin— Hammond, A. G. : Occlusive dressing; the almaza patch. East 
African M. J. 22 : 241-242, July 1945. 


Digitized by 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 



PENICILUN REACTION 


REPORT OF A CASE 

LOUIS H. KUAUEL 
Lieutenant (MC) U. S. N. R. 

Because of the few toxic reactions reported from penicillin, it is 
believed the following case is of interest. 

Case report .—An apprentice seaman, 24 years of age, with no previous history 
of venereal disease, developed a urethral discharge on 30 March 1945 after ex- 
I)osure 1 week previously. A urethral smear was positive for gram-negative 
intracellular diplococci. Sulfathiazole therapy was begun on 31 March in the 
usual dosage and the patient was allowed to remain ambulatory and on duty. 
On 10 April the urethral discharge was still profuse and gram-negative intra¬ 
cellular diplococci were present in the smear. 

On this day penicillin sodium, 100,(100 Oxford units, was given intramuscu¬ 
larly in the buttocks in doses of 10,000 units every 2 hours. The i)enlcillin 
therapy was started at 0600. At 0900 the patient deveioped redness and rather 
intense itching of the palms of the hands. Two days later he complained of 
pain in the right knee and left ankle on walking. He was placed in bed and 
the evening temperature waa 102° F. The right knee was red and slightly 
swollen with no evidence of suppuration into the joint space. The left ankle 
was slightly red but there was no swelling present. Thereafter the temperature 
continued to be elevated each evening, usually around 100° F., except on 18 
April at which time it was 102.4° F. After that the afternoon temperature 
remained elevated around 100° F. for 2 more days and then became normal and 
remained so. Heart sounds remained normal throughout the illness. The white 
blood cell count was 10,500 and the differential was within normal limits. Re¬ 
covery was uneventful and the patient was dischargefl on 23 April. 

The patient’s family history was negative for allergic diseases. In the past 
history the patient revealed that he had had one attack of “hay fever’’ 8 years 
previously while working on a combine, cutting grain that had a good deal of 
rust fungus. Since then he would sneeze and wheeze some when he went near 
barns or similar dusty places but has had no other allergic manifestations. 

This case is somewhat similar to the one reported by Hailey and 
Millard.^ The onset of an arthritis, that at first made one think of a 
gontx^cocal complication of the knee, 2 days after receiving penicillin 
therapy, and a skin rash on the palms, with fever persisting for 8 days, 
leave this type of reaction open to question as to causative factors and 


^ Hailet, H. E., and Millard, E. B. : Foreign protein reaction from penicillin. U. S. 
Nav. M. Bull. 44 ; 207, January 1945. 
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pK>ssible allergy with Puccinia graminis. Facilities were not at hand 
to make further investigation at this activity. 


4 ; 4 ; 


METHOD FOR EVACUATION OP STRETCHER CASES IN 
ABANDONING SMALL SHIPS 

Proper care and handling of stretcher eases presents a problem to 
the medical officer when it becomes necessary to abandon ship. On a 
large Naval vessel which is equipi>ed with sizable lifeboats or landing 
craft, the wounded may be lowered over the side in these. Such is 
not the case on an LCM, LCI, and other small vessels. Their life¬ 
boats are too small to accommodate a Stokes stretcher and the boat’s 
crew. Life rafts, being cast overl)oard, are not suitable for lowering 
of wounded. 

However, a man attired in his kapok life jacket and lashed in a 
Stokes stretcher will float safely, the bulk of the Jacket holding the 
head and shoulders upward. Moderate rotation of the stretcher on 
its long axis causes little if any Immersion of the face, because of the 
angle to the surface. In order to increase this angle, a 10- to 15-pound 
weight was secured within the foot of the stretcher. This resulted 
in a riding angle of 70 to 90 degrees, with longitudinal rotation by 
heavy sea causing no submersion of the face. 

The additional load of the stretcher, about 22 pounds, and the 
foot weight, appear to have little effect on the bouyant efficiency of 
the jacket. It is all-important to lash the standard crotch straps of 
the jacket tightly in order to prevent it from riding up. 

The horizontal position was tried by attaching another Jacket to 
the foot of the stretcher, but this resulted in a dangerous lowering 
of the head. Jennings and Shelesnyak ‘ have attached canvas- 
covered Inner tubes to a Stokes stretcher for rescue work. Hall* 
has suggested that cork rings, a small air tank, or an inflatable tube 
be placed at the head of the stretcher to provide buoyancy In the 
event that the patient and stretcher are dropped into a hea^"y sea 
during transfer to small craft alongside. 

In addition to the increased stability and safety of the almost 
vertical position, negligible previous planning or accessory material 
is needed. Floats permanently attached to the stretcher would 
impair its efficiency in manipulation through small hatches and 
jpaasageways.— Rhode, C. M., Lieutenant (MC) U. S. N. R. 

^Jennings, B. B., and Shelesnyak, M. C. : Improvised Stokes stretcher 
floats for alr/sea rescue. Research Project, Naval Medical Research Institute, 
National Naval Medical Medical Center, 5 December 1944. 

^Hall, G. : Floating Stokes stretcher. Hosp. Corps Quart. 18: 70, January 
1945. 
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FULMINATING SEPTICEMIA 
DUE TO STAPHYLOCOCCUS EPIDERMIDIS 


REPORT OF A CASE WITH AUTOPSY FINDINGS 

CHRISTOPHER C. SHAW 
Captain (MC) U.S.N.R. 

HERMAN B. WILLIFORD 

Commander (MC) U.S.N.R. 
and 

ANNE R. BOURKE 

Lieutenant, Junior grade H(W) U.S.N.R. 

The occasional ability of staphylococci to produce septicemia has 
long been ascribed to the Staphylococcus aureus, the most potent 
pathogen of the genus staphylococcus. The albus strains of staphy¬ 
lococcus are considered to be of feeble pathogenicity and of little 
importance other tlian in mild suppurative conditions of the skin. 

The exi.stence of a species producing a porcelain white color, yet 
distinct from the recognized Staphylococcus albus was first described 
by Welch (i) in 1891 and named Staph, epidermidis albus. The same 
organism was isolated by Gordon in 1903. It is described in more 
recent literature under the name of Staph, epidermidis by Bergey 
(^), by Kolmer and Boerner (3) and by Topley and Wilson (4^). 

Since this genus is agreed to be of feeble pathogenicity and a habi¬ 
tant of normal skin, it is con.sidered of interest to report here a fatal 
case of sepsis, with multiple brain abscesses, which was encountered 
recently in which the offending organism was proved to be the usually 
innocuous Staphylococcus epidermidis. 

Case report .—A 20-year-old aviation cadet was transferred to the U. S. Naval 
Hospital at Corpus Christ!, Tex., in a comatose state at 12.30 on 12 March 1945, 
with a tentative diagnosis of septicemia. He had been admitted to the sick list 
at an Auxiliary Air Station 4 days earlier for observation of aching pain in the 
muscles of both legs, which be attributed to flying in rough air. Later that 
same day the pain had progressed to his back and arms, but there bad been no 
objfectlve findings other than a temperature of 102.6° F., and a mild localizing 
cellulitis surrounding a “corn" on the dorsum of the fourth toe, left foot. He had 
been receiving hot soaks to the infected toe for 2 days prior to his dispensary 
admission. 

On the following day (9 March) the temperature rose to 106.2° F., and the 
•white blood cell count to 24,500, with a differential ratio of 90 percent poly¬ 
morphonuclear leukocytes, and 10 percent lymphocytes. Despite the paucity of 
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physical findings, he received 20,000 units of penicillin every 3 hours by intra¬ 
muscular injection because of the hyperpyrexia. The clavus was then op^ied 
by a surgeon, but no exudate was found. 

On 10 March the temperature had dropped to 102.6® F., and the patient felt 
much better and appeared improved. He continued to complain of mild backache 
but there was no muscle tenderness. The penicillin was continued. In spite 
of intensive chemotherapy, his condition became progressively worse the follow¬ 
ing day. During the late afternoon of 11 March he showed signs of increasing 
toxemia accompanied by the appearance of hemorrhagic petechiae in the skin 
of the extremities. 

On the morning of 12 March he received intravenously 1,000 cc. of 5-percent 
dextrose in saline solution. The diagnosis was changed from catarrhal fever 
to diagnosis undetermined (septicemia), and he was transferred to this hospital 
as an emergency case. 

On admission to the hospital he was immediately placed on the critical list, as 
he appeared extremely toxic and dehydrated. He was stuporous and irrational 
and unable to respond to questioning. There was marked rigidity of the neck, 
and Kernig’s sign was strongly positive. Multiple petechiae were scattered over 
the entire body, being especially prominent in the skin of the fingers, toes, palms, 
and soles. Smaller petechial hemorrhages were noted over the chest, abdomen, 
and back. The ocular fundi could not be visualized and nystagmoid movement 
of the eyeballs could not be established because of the patient’s inability to 
cooperate. Hemorrhagic crusts were present in both nostrils; the tongue was 
very dry and swollen, the lips parched and crusted. The pharynx could not be 
visualized. There was no cervical lymphadenopathy. 

The lungs were entirely clear to percussion and auscultation. The heart was 
not enlarged and no cardiac murmur was elicited. The pulse rate was 112; 
blood pressure was 160/85. Definite cyanosis was noted in the nail beds. The 
liver and spleen were not palpable. There were no abdominal scars or hernias. 
The superficial refiexes were absent. The genitalia were normal. Rectal exam¬ 
ination was not done. The extremities presented extensive petechial hemor¬ 
rhages as noted above. There was no muscle atrophy. On the fourth toe of the 
left f(M)t was located a shallow clavus which was not infected at the time of the 
hospital admission. The temperature was 102.6® F. by axilla. The tentative 
clinical impression was meningococcic meningitis with meningo-coccemia. 

On admission at 1330, spinal puncture was performed by a neurosurgeon who 
noted a right hemiparesis but found no facial asymmetry. The spinal fluid was 
under increased pressure (510 mm. of water) but presented both circulatory and 
respiratory pulsations. The serosanguineous fluid containcHi 2.200 leukca^ytes per 
cubic millimeter (96 percent segmented forms and 4 percent large lympluK-ytes). 
The blood count was 3,700,000 erythrocytes, hemoglobin concentration 11 grams, 
and leukocytes 12,000, having 2 percent band forms, 82 percent segmented cells, 
14 percent lymphocytes, 1 percent basophils, and 1 percent monocytes. 

As soon as a blood culture was taken, the patient received 1,000 cc. of 5-pereent 
dextrose in saline solution followed by 5 grams of sodium sulfadiazine intra¬ 
venously. BHirther intravenous fluids were contraindicated because of the in¬ 
creased intracranial pressure. He was therefore started on 1,000 cc. of Ringer's 
solution by hypodermoclysis, placed in an oxygen tent and given 40,000 units of 
penicillin intramuscularly every 3 hours. 

At 2000 that evening the temperature was 106.8® F. by axilla, the pulse rate 
120, and respirations were 32 per minute. He was deeply comatose. Spinal 
puncture was repeated. The initial pressure was greater than 600 mm. of water; 
the spinal fluid rose above the top of the manometer. Normal cardiac and 
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respiratory excursions were again noted. Thirty cubic c^entimeters of grayish- 
pink fluid was allowed to escape slowly, reducing the intraspinal fluid pressure 
to 250 mill, of water. Forty thousand units of penicillin in 10 cc. of physiologic 
saline solution were introduced intrathecally, and 5 grams of sodium sulfadiazine 
in 20 cc. of saline solution was again administered intravenously. The second 
specimen of spinal fluid showed 10,842 erythrocytes and 0,789 leukocytes per 
cubic millimeter, with 72 perc‘ent segmented cells and 28 percent lymphocytes. 
Gram-iK)sitive extracellular diplococci were found in the stained smear. 

The blood sedimentation rate was but slightly elevated (11 mm. in 60 minutes), 
x-ray examination of the chest was Inconclusive, routine Kahn test was negative, 
and culture of throat scrapings yielded no pathogens. Urinalysis was not done 
because the patient was incontinent. 

At 2200 the temperature was 107.6® F. by axilla, the pulse rate 160, respirations 
were 86, and blood pressure was 120/60. The patient became restless but at no 
time had convulsive seizures. 

At 2300, in spite of ail supportive measures, the terminal hyperi)yrexia reached 
110® F. by axillary thermometer, and the pulse rate 180 beats per minute. The 
sonorous respirations became stertorou.s, and the patient expired at 2330 on 12 
March, 11 hours after admission to the hospital. 

The clinical diagnoses at the time of death were (1) septicemia (cause unde¬ 
termined), and (2) meningitis (cause undetermined). 

Complete postmortem examination was performed 12 hours after 
death. Because the patholoj^ist’s findings are of special interest in 
this case, his notes are quoted. 



1. Vegetations on mitral valve caused by Staphylococcus epidermidis in 
a case of fulminating septicemia. 
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Necropsy report .—The body was that of a well nourished, muscular, white male. 
Petechiae of the skin were present as described in clinical notes. The lower lol)e 
of the left lung showed evidence of hemorrhagic consolidation. The left side 
of the chest cavity contained 1,500 cc. of blackish, watery fluid. The right lung 
showed hypostatic congestion. The right chest cavity contained 100 cc*. of straw- 
colored fluid. The heart was larger than normal, its musculature was pale, and 
the visceral pericardium .showed many petechiae. The coronary arteries were 
patent. The posterior cusp of the mitral valve contained a dull brown crumbly 
vegetation involving the midapposition site for 1 cm. (tig. 1). 

There was a 2-cm. hole in the stomach at the junction of the middle and 
lower thirds, immediately posterior to the greater curvature. The pancreas, 
spleen, visceral peritoneum, left adrenal gland, and the diaphragm were involv4*d 
in a digestive degeneration. The left side of the diaphragm was perforated l>y 
this digestive process, in the midanterior site, permitting fluid content from the 
stomach to enter the left chest cavity. Margins of the gastric opening were pale, 
not congested, and resulted from postmortem digestion. 

The spleen was twice normal size, soft and pale. The liver was of normal 
size, the capsule smooth and yellowish in cut section. Both kidneys were glisten¬ 
ing and edematous with pechial hemorrhagic infiltration over the capsules. The 
cut section was congested and rolled outward. The bladder and prostate weiv 
grossly normal. The jejunum and ileum had small sites of hermorrhagic infiltra¬ 
tion opiK)site the mesenteric attachment, which lesions on gross section were 
found to be small blood clots within the intestinal musculature. Both adrenal 
glands appeared to be moderately congested. 

In the head, transverse scalp and V-type calvarium Incisions were found. The 
meningeal vessels of the brain were congested, the cerebral gyrl flattened. The 
left cerebral hemisphere showed a central malacia involving the anterior two- 
thirds of the occipital lobe and the posterior one-third of the parietal lobe. Fi*esh 
blood clot filled the remaining mid- and anterior portions of the left lateral ven¬ 
tricle. The right cerebral hemisphere contained an organized blood clot, 3 cm. in 
diameter, with malacia of adjacent brain structure in the occipital lobe. The 
right lateral ventricle contained fresh blood (flg. 2). 



2. Multiple hemorrhages and embolic brain abscesses due to the Staphylocorcus 
epiderniidis in a case of fulminating septicemia. 
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Direct smears from the lesions of the brain, from the mitral vegetations and 
from the emboli of the intestinal musculature demonstrated gram-positive cocci, 
many of which appeared as diplococci. 

Microscopic sections showed the vessels of the lung tissue to be generally 
congested. The alveolar walls were ruptured at the sites of hemorrhagic con¬ 
solidation. The heart muscle was mildly edematous and exhibited small round¬ 
cell infiltration with occasional polymorphonuclear cell invasion. The mitral 
vegetations comprised solid masses of cocci involving an edematous fibrous 
structure. The spleen showed diffuse polymorphonuclear cells, a few eosino¬ 
phils, nuclear fragmentation, and moderate pigmentation. The capsule, sup- 
XK)rting reticulum, and the splenic corpuscles showed no evidence of hyperplasia. 
The liver revealed small round and pus cell infiltration, more commonly about 
the central veins and occasionally involving the portal sites. There was in¬ 
creased pigmentation of the liver cells with toxic edema and Interstitial edema. 

Sections through the kidneys showed areas of vascular congestion, mostly 
about the tubular structure. There was a rare microscopic embolic site, con¬ 
taining clumps of bacteria (cocci) about which early fibroblastic reaction predom¬ 
inated. The cells lining the tubules varied from cloudy swelling to hydropic de¬ 
generation. A few small round cells and polymorphonuclear leukocytes were 
noted irregularly through the glomerular tufts. 

The adrenal glands exhibited moderate vascular congestion immediately sub- 
capsular. No emboli and necrosis were noted, and no evidence of hemorrhage 
in the cortex or medulla. Microscopic sections through the brain revealed many 
bacterial embolic sites, multiple areas of blood extravasation, and massive anemic 
necrosis of brain substance. The vessels were greatly congested but not oc¬ 
cluded. The ependymal structure showed areas of small monocytic cell infiltra¬ 
tion and evidence of edema. 

The anatomic diagnosis was endocarditis, mitral valve of the heart (staphy¬ 
lococci) ; multiple emboli and massive malacia of the brain with multiple hem¬ 
orrhages; embolic and toxic necrosis of the liver; embolic, hemorrhagic, and 
hydropic necrosis of the kidneys; hemorrhagic, embolic sites, intestinal mus¬ 
culature; hemorrhagic congestion, lower lobe left lung; acute splenic tumor, 
gray type; acute congestion of the adrenal glands, early; and myocarditis, 
acute, early. 

Smears from brain abscesses. Intestinal embolic sites, and mitral valve vege¬ 
tations showed gram-positive cocci, usually in pairs, sometimes in clusters. 
Cultures from this necropsy material produced growth of an identical organ¬ 
ism isolated from the spinal fiuid and blood cultures taken before death and 
later Identified as Staphylococcus epldermldis. Cultural characteristics, identical 
from the five sources, are given for diagnostic purposes. The organism appears 
in tissue as fairly large gram-positive diplococci; in artificial cultural media as 
slightly smaller gram-positive cocci in clusters. On plain agar the colony is 
small, white and translucent. Gelatin is liquefied after 48 hours; blood agar 
shows narrow zone of hemolysis after 48 hours. Litmus milk is acid with no 
coagulation; growth on potato is white and very scant; indol is not formed. 
Broth is turbid with white ring and sediment. Acid but no gas is produced on 
dextrose (lactose, sucrose, maltose and levulose) No acid or gas is produced 
on inulin or mannitol. Coagulase test is positive at the end of one hour. This 
organism is differentiated from “albus” by its less active gelatin liquefaction 
and blood hemolysis, by scant growth on nutrient agar and potato, absence of 
coagulation of milk, and its fermentation reactions on levulose and mannitol. 
Variations of temperature, light, and culture-age failed to produce pigment 
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COMMENT 

In retrospect, it is evident that the patient succumbed to an over¬ 
whelming septicemia due to the Staphylococcus epidermidis, with 
vegetative endocarditis of tlie mitral valve, and embolic brain ab¬ 
scesses with rupture into the cisterna and subsequent ependymitis. 
Embolic phenomena were also noted in the liver, intestines, and kid¬ 
neys. 

It is interesting to speculate on the piobable portal of entr}" of the 
offending pathogen. Could the organism have gained entrance to the 
blood stream through the infected clavus on the fourth toe, left foot? 
A mild cellulitis of contiguous tissue of this toe was noted at the time 
of the patient’s admission to the sick list 4 days before death. More¬ 
over he had received treatment for this infected “com” as an ambu¬ 
latory patient in the dispensary of the Auxiliary Air Station 2 days 
prior to 8 March 1945. Furthermore it has recently been ascertained 
from his friends and classmates that the patient had “not been feeling 
well” for a week or 10 days previous to his admission to the sick list. 
He exercised violently in the gymnasium for several hours a day in an 
effort to work out or “sweat out” his indisposition. He did not report 
to sick call for fear of being turned in as a patient. He was afraid 
that being in the sickbay might prevent his “winning his wings” and 
graduating with his class. One result of his voluntary strenuous ath¬ 
letic program may have been the infection of the toe. This in turn 
may have led to the fulminating septicemia and death. 

SUMMARY 

A Ciise of fulminating septicemia due to Staphylococcus epidermidis 
is reported. This species of organism is a skin contaminant and us¬ 
ually is quite innocuous or only mildly pathogenic. In our patient 
the portal of entry to the blood stream may have been an abraded or 
infected clavus on the fourth toe of the left foot. The apparent duni- 
tion of the fulminating septicemia was not over 5 or 6 days. Clin¬ 
ically, in the terminal phase, the case resembled meningococcic men¬ 
ingitis with meningococcemia. Differential diagnosis was established 
by bacteriologic study of blood and spinal fluid cultures taken before 
death and by smear and culture of the lesions in the heart, brain, 
and intestine at necropsy, all of which yielded a pure growth of 
Staphylococcus epidermidis. 
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REPEATED THORACENTESIS IN PNEUMOTHORAX 

The effectiveness of repeated thoracentesis in the treatment of 225 
patients with hemothorax is apparent in the incidence of infection of 
only 16.8 percent, as compared to an incidence of Infection of 45.9 
percent in 74 patients not aspirated. 

Early thoracotomies employed in the treatment of chest injuries 
designed to stop hemorrhage or to prevent infection have frequently 
been followed by these as complications. This is particularly apt 
to be true if the chest is closed without drainage. Of the 156 initial 
thoracotomies, 48.7 percent were complicated by an infected liemo- 
thorax, 30 percent by a hemothorax, and 6 percent by an organized 
hemothorax. The operative group includes the more severe injuries 
and the likelihood of complications is greater, but it also includes 
a number of patients that could have been treated as well by con¬ 
servative means— Kay, E. B., and Meade, R. H.. Jr. : War injuries 
of chest. Surg., Gynec. & Obst 82: 13-24, January 1916. 




EXPERIMENTAL PREVENTION OF “PEPTIC ULCER” 

Evidence from studies on Mann-Williamson dogs, which consist¬ 
ently develop postoperative jejunal ulcer, shows that the daily par¬ 
enteral administration of an intestinal extract, concentrated in regard 
to enterogastrone, prevents ulcer from developing in approximately 
80 percent of the dogs. When the therapy is discontinued after 
several months, the animals are resistant to the occurrence of ulcer 
for periods of from 18 to 46 months. It has been demonstrated also 
that a relatively crude extract of intestinal mucosa is orally effective 
in preventing ulcer in M-W dogs.— Ivy, A. C.: Potential pliyslological 
contribution to prevention of “peptic ulcer” in man. Federation Proc. 
4 : 222-225, September 1945. 
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REPORT OF A CASE 
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Commander (MC) U. S. N. 


The following case is presented because of rare occurrence as re¬ 
corded in medical literature. Duke-Elder (1) states; “Occasionally 
an exogenous meningococcal infection occurs with general symptoms; 
as an exceptional event meningitis has followed the conjunctival in¬ 
fection, the sequence suggesting that the organism had found a portal 
of entry to the system in the conjunctiva.” Reid and Bronstein (2), 
and Clifton and Laird (S) point out the fallacy of presuming a diag¬ 
nosis of gonococcal conjunctivitis when intracellular and extracellular 
gram-negative diplococci are found in a conjunctival smear. They 
caution that detailed bacteriologic and serologic studies should be 
made. 

A survey of recent literature reveals reports of several cases of 
meningococcal conjunctivitis, but in only six cases did the develop¬ 
ment of conjunctivitis precede the systemic manifestations of men¬ 
ingitis (1) (2) (S) ii). 

Case report ,—A seaman, second class, 19 years of age, reported to the sickbay 
complaining of pain, photophobia, and purulent discharge in his right eye of 
12 hours’ duration. Examination of the eyes revealed no abnormality except for 
a profuse purulent discharge from the right eye, with considerable conjunctival 
injection and edema of the lids. 

He received boric acid eyewashes and application of butyn and metaphen 
ointment A smear made for diagnosis contained intracellular and extracellular 
gram-negative diplococci. The patient vigorously denied any genlto-urinary 
manifestation of gonorrhea or any contact with a possible source of infection. 

Wliile awaiting definite diagnostic data from the laboratory, the patient began 
to vomit almost constantly and became semicomatose. Physical examination 
revealed the temperature to be 100° F., the pulse rate 68, and respirations 46 per 
minute. The neck was rigid. Deep refiexes were hyperactive. Kemig’s sign 
was positive and Babinski’s sign was negative. The clinical picture was that 
of a fulminating cerebrospinal meningitis. Spinal puncture done at this time 
revealed purulent fiuid under increased pressure. The cell count was 14,000 
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per on. mm. and a culture of the fluid was made. Before removal of the spinal 
needle, 10,000 units of penicillin in 10 cc. of normal saline solution were Injected. 
Intravenous injection of 50,000 units of penicillin in 1,000 cc. of physiologic saline 
solution was started. Culture of the discharge from the right eye was made. 
The right eye was irrigated with boric acid, followed by instillation of penicillin 
solution (concentration 500 units per cc.). 

The following treatment regimen was instituted. Irrigation of the eye was 
followed by instillation of 3 or 4 drops of penicillin solution (concentration 500 
units per cc.) every 2 hours. Intramuscular injection of 20,000 units of penicillin 
was made every 4 hours. Spinal puncture followed by Injection of 10,000 units 
of penicillin in 10 cc. of physiologic saline solution was done every 12 hours. (The 
psitient’s health record revealed hospital admission 8 months previously for der¬ 
matitis medicamentosa as a result of medication received during an antistrepto- 
e<x«U8 program; hence sulfonamide drugs could not be used.) 

Twenty-four hours later there was evidence of slight improvement in his gen¬ 
eral condition, with a decrease in the respiratory rate and an increase in the 
pulse rate. The patient was still seinicomatose and vomiting frequently. 

Examination of the right eye showed the conjunctiva and eyelids to be inflamed 
and there was a purulent disc*harge. The cornea was dull and grayish and there 
was a catarrhal ulcer. No estimate of visual acuity was possible. Treatment 
was supplemented with intravenous injection of 50,000 units of penicillin in 1,000 
cc. of physiologic saline solution. 

Forty-eight hours later there was marked improvement in the general condition. 
The temperature was 100® F. by rectum, the pulse rate was 64, and respirations 
were 28 per minute. The patient was alert and rational. Examination of the 
right eye showed some inflammation of the conjunctiva. The cornea was clear¬ 
ing and the ulcer had decreased in size. Vomiting was diminishing. 

Seventy-two hours later the patient showed continuous improvement He 
moved about freely, he was eating, and vomiting had ceased. Examination of 
the right eye revealed resolution of the ulcer with little residual clouding of the 
cornea. Vision was slightly blurred. 

Four days later the patient’s general condition was good. His temperature 
was 98.6® F., the pulse rate was 72 and respirations were 22 per minute. He was 
sitting up and eating well. The cornea was healed and clear. On the upper lip 
there was a cluster of herpetic lesions which were secondarily infected. These 
were treate<l with compresses soaked in penicillin solution (concentration 500 
units per cubic centimeter) with excellent results. 

Eight days later the patient was ambulatory and there were no residual signs 
of the conjunctivitis or meningitis. Cultures and agglutination tests of spinal 
fluid and of the discharge from the eye were reported to contain meningococcus, 
type I. The patient had received a total of 940,000 unit of penicillin over a period 
of 5 days as follows: 40,000 units intrathecally, 140,000 units intravenously, and 
760.0C0 units intramuscularly. 


CONCLUSION 

In cases of purulent conjunctivitis showing gram-negative intra¬ 
cellular and extracellular diplococci on smear, without obvious source 
of infection, bacteriologic and serologic studies should be made 
promptly to insure correct diagnosis and institution of adequate 
therapy. 
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The effect of penicillin in the treatment of local and systemic mani¬ 
festations of meningitis is demonstrated. 
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PENICILLIN IN THE TREATMENT OF TETANUS 

Two cases of severe tetanus are rejiorted in which recovery fol¬ 
lowed treatment with large amounts of antitoxin, surgical excision of 
the wounds, and administration of large doses of penicillin. 

Bacteriologic studies revealed that Clostridium tetani could no 
longer be isolated from the wounds in these patients 24 hours after 
the first administration of penicillin. The already demonstrated 
antibiotic influence of penicillin on this organism in vitro therefore 
appears to be coiiflrmed in vivo. 

The use of penicillin in tetanus appears to be most valuable in 
cases in which multiple lesions, not all of which can be removed 
by surgical means, are present or in which no focus of Infet'tion is 
detectable. This antibiotic agent is not intended to replace the ad¬ 
ministration of antitoxin, excision of wounds, adequate sedation and 
maintenance of a normal state of nutrition and hydration, but appears 
to be a highly important adjuvant to these other therapeutic meas¬ 
ures.— Weinstein, L., and WEssEmoErr, C.: Penicillin in treatment 
of tetanus. New England J. Med. 233:681-684, December 6, 194.5. 


SULFANILYL BENZAMIDE IN TREATMENT OF BACILLARY 
DYSENTERY 

Twenty-one patients with bacillary dysentery were treated with 
sulfanllyl benzumide; 16 were bacteriologically positive. 

The total dose required was only 14 grams (28 tablets) for complete 
cure, except in two patients with Shiga infection who required a little 
longer treatment. Almost all the patients were flt to resume work 
within 5 days. Stool culture was done up to 3 months with negative 
results in all cases. No relapse was seen in a period of 6 months 
observation. The drug was found to be nontoxic.— Bose, A. N., and 
GHasH, J. K.: Sulphanilyl benzamide in treatment of bacillary dysen¬ 
tery. Indian M. Gaz. 80: 293-294, June 1945. 
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METHOD FOR PRODUCING SOAPY SOLUTION 
IN WHIRLPOOL TANK 

LOUIS B. NEWMAN 
Commander (MC) U. S. N. R. 

In file treatrtient of open wounds with hydrotherapy, the wounds 
ai'e thoroughly and continuously bathed in warm soapy water. The 
soapy solution is used not only for its mild antiseptic effect, but also 
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for its thorough cleansing effect, which is enhanced by the water being 
warm (temperature 110° to 115° F.) and continuously agitated. 

A simple procedure to secure a uniform soapy solution in the whiid- 
pool tank is as shown in figures 1 and 2. A discarded intravenous 
flask is filled with liquid soap and suspended above the tank. 'Fhe 
soap is permitted to drip through a small piece of rubber tubing or 




2. The soap solution tube (catheter) is shown inserted in air intake. 


catheter into one of the air intake openings, so that the soap mi.xes 
with the water and air at the outlet of the nozzle in the tank. The 
quantity of soap is controlled by the screw clamp on the rubber tubing. 
A very copious soupy solution can be secured. 
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In the whirlpKJol tanks which have a motor-driven water agitator, 
the end of the rubber tubing can be placed in the tank, the end of the 
tubing being weighted down by any small rust-proof weight. This 
weight keeps the tubing on the bottom of the tank. 

Another simple method for producing a soapy solution in the whirl¬ 
pool tank is to suspend in the tank an ordinary popcorn popper filled 
with bar soap. The agitating effect of the whirling water will pro¬ 
duce a satisfactory soapy solution. 
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PROGRESS IN TREATMENT OF SUBACUTE 
BACTERIAL ENDOCARDITIS 

Three hundred and forty-seven proved cases of subacute bacterial 
endocarditis treated at the Peter Bent Brigham Hospital frmn 1913 
to 1945 were studied. There were no known recoveries among 237 
cases seen between 1913 and 1937, during which time a great variety 
of therapeutic procedures was employed. 

Of the 90 cases observed from 1937 to 1943, 55 received adequate 
treatment with a sulfonamide. Sixteen of the latter patients were 
given simultaneous fever therapy. Of these, one treated by infra-red 
radiation and three treated by typhoid vaccine recovered and have 
remained well for from 2 to 4 years. None of the other sulfonamide- 
treated patients recovered. 

Of 20 patients studied since January 1944,17 were given large doses 
of penicillin. In 11 cases the Infection has been cured or arrested 
and the patients are now alive. The foilow-up periods vary between 
6 and 18 months. In two others the infection was bacteriologically 
arrested but death occurred some weeks later because of complica¬ 
tions.— Favoitb, C. B. ; Janeway, C. A.; Gibson, J. G. ; and Levine, 
S. A.: Progress in treatment of subacute bacterial endocarditis. New 
England J. Med. 234 : 71-77, January 17, 1916. 
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FACTORS OF HEREDITY 

Factors of heredity determine conditions of health as well as some 
malformations, diseases and predispositions to disease. Such hered¬ 
ity is inflexible in certain traits, but for many traits the mechanisms 
of heredity are labile. Hereditarily prospective traits may be either 
sustained or altered by environmental influences, which are effec¬ 
tive on the sperm and egg, and on the individual from the very be¬ 
ginning of his existence as an embryo.— Cummins, H. : Some prin¬ 
ciples of genetics. New Orleans M. & S. J. 98: 252-261, December 
1945. 
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IRRIGATION APPARATUS FOR RESECTIONS 


LOWELL RHODES 

Phariuacist’s Mate, second class, U. S. N. R. 

The purpose of this paper is to introduce a new type irrigator for 
use in transurethral prostate resections. This apparatus has been in 
u.se with a greal deal of satisfaction in the urological department at 
the U. S. Naval Hospital, Shoemaker, California. 
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Li the old irrigator, air bubbles entered the operating field when 
new water was added to the fiask. Air bubbles by this method are 
eliminated. There is also no chance for contamination of the water 
supply. 

The irrigating apparatus, as outlined in the accompanjdng draw¬ 
ing, consists of: One stand, of adjustable ^height (to allow variation 
in amount of pressure on water used); two graduated flasks; two 
connecting tubes for water from flasks joined by a Y tube, for water 
to instruments; two connecting tubes, joined by Y tube, to supply 
flasks with water from the water supply; each water supply tube 
has one clamp; four U tubes; and one Stedman suction pump. 

To fill the flasks, close all clamps except the one that goes to the 
water supply on side to be filled, connect suction tube, and turn on the 
suction pump. When the flask is filled, the water supply is clamped 
off and the suction tube is removed. 

The use of the apparatus is very simple. When in use, allow only 
one flask to be used at a time. When it is empty, release clamp on 
tube of unused flask, close clamp on empty flask, hook suction tube to 
empty flask, turn on suction, and release clamp to water supply. This 
process goes on until the operation is completed. 

Air vent tubes and flasks must remain open to allow operation of 
atmospheric pressure. 




THE PERIODICITY OF INFLUENZA 

The 16 widespread epidemics of influenza which have occurred in 
the United States between 1920 and 1944 can be accounted for on 
the basis of two specific recurrent Infections. Influenza A appears 
to have a cycle of 2 to 3 years and influenza B a cycle of 4 to 6 years. 
There is no indication that other influenza viruses have caused wide¬ 
spread epidemics In this country during the past 25 years. On the 
basis of this formulation, the probability of occurrence of future 
epidemics within certain time limits has been forecast. It has been 
suggested that the balance between immune and susceptible indi¬ 
viduals in the population is the dominant factor which determines the 
occurrence of influenza epidemics.—The Commission on Acute Res¬ 
piratory Diseases, Fort Bragg, North Carolina. Am. J. Hyg. 43: 
29-37, January 1946. 
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A SIMPLE TYPE OF IMMERSION STERILIZER 

GICORGE L. WATKINS 
Licuteiiimt (MC) IT. S. N. U. 

It is often desirable to rely on chemical sterilization of ni’ologic 
instruments such as sounds, boujries, and certain types of catheters. 
A simple immersion sterilizer has been constructed from two stain- 



1. (A) Iinmersioii (i licinical) sterilizer. (Bl Trmisferrin}; instruiiieiits from 

sterilizing to rinsing tray. 


7*)G 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 


MAY 1046 J 


IMMERSION STERILIZATION-WATKINS 


767 


less steel catheter trays. They are welded together at their bases by 
two 7- by 1-inch metal strips, so that their adjacent rims are % inch 
apart. The lid handles are removed, the two lid edges are welded 
together, and a single handle, molded from a large-gage steel wire, is 
welded in place (fig. lA). A spigot is welded into the end of each 
tray for changing the solutions. With this arrangement both lids 
may be removed simultaneously, with the other hand free to transfer 
instruments from the sterilizing solution through the rinse (fig. IB). 

The main objection is the lack of depth, but when the ordinary com¬ 
mercial types of immersion sterilizers are not available it serves 
admirably. 




SUSCEPTIBILITY OP PHTHIRIUS PUBIS TO INFECTION WITH 
TYPHUS VIRUS 

Three batches of laboratory-bred pubic lice fed on three typhus 
fever patients for from 7 to 9 days during the height of the disease 
were shown to be Infectious, as demonstrated by guinea pig inocula¬ 
tions. The inoculated guinea pigs showed typical febrile reactions 
and not Infrequently also scrotal swelling. Rickettsia prowazekl 
was demonstrable in scrapings as well as in tissue cultures of the 
Inflamed tunica and in the gut of body lice inocuiated rectally with 
the brain emulsion of infected guinea pigs. 

In viewing of the prevalence of typhus fever and the not uncom¬ 
mon occurrence of phthiriasis in Peking, the positive feeding experi¬ 
ments reported here seem to suggest that under certain circumstances 
the pubic louse may act as a transmitter of typhus fever. —Chung, 
H. L.: On the susceptibility of Pbthirius pubis to infection with typhus 
virus. Chinese M. J. 62 : 331-333, October-December 1944. 
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NEW TYPE OF FILTER FOR DUST 

An effective air-filter unit was constructed of two rectangular metal 
cages (apparently of expanded metal), one fitting coaxially within 
the other. The inlet to the filter passed straight into the inner cage. 
A three-jet mist projector was fitted inside, near the end of the 
inlet tube, to blow a very fine water mist into the filter. The 5-inch 
gap between the two cages was packed with coarse filter material 
(in this case % to 1 in., coal, though a variety of other materials 
could be used). The effective filtering area was 12 square feet and 
such a filter would be capable of dealing with about 3,000 cubic feet 
of air per minute with a back pressure of 2- to 3-inch water column. 
The efladency of the filter when dealing with heavy dust clouds would 
be about 95 percent, and this increases as the back pressure in¬ 
creases.— Griffiths, J. H.: New type of filter for dust work. Chem. 
Abstracts 39: 5133, November 20,1945. 
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Publishers submitting books for review are requested to address 
them as follows: 

The Editor, 

UNirro States Naval Medical Bulletin, 

Bureau of Medicine and Surgery, Navy Department, 

Washington 25, D. C. 

(For review) 


Rypins’ MEa>iCAL Licensi’re Examinations. Topical Summaries, Questions, and 
Answers, by Walter L. Bierring, M. D.. F. A. C. P., M. R. C. P., Edin. {Hon.), 
Member, National Board of Medical Examiners; tcith the collaboration of a 
review panel. 5th enlarged edition, completely revised. 546 pages. J. B. 
Lippincott Co., Philadelphia, Pa., publishers, 1945. Price $6. 

Books of this type are monuments to the unfortunate State medical 
licensure situation in this country. That the perpetuation of a 
museum of questions aids in the qualifying of physicians to practice 
their profession is untenable—questions which demonstrate neither 
the ability of the examinee to practice medicine nor the examiner to 
pass judgment on the examinee. The problem is not clarified in the 
editor’s own chapter, “The Philosophy of Examinations” appraised 
by the editor as “one of the outstanding features of the book.” 

A characteristic of this book, which its publishers consider an 
improvement on the usual question and answer type of presentation, 
is the arrangement of the factual material, i. e., the answers into con¬ 
centrated sentences and paragraphs creating the semblance of chap¬ 
ters. The questions appear at the end of the so-called chapter. This 
has the worthy but unattained purpose of adding zest, and stimulation 
to the search for the answer by the jaded reader, and possibly a certain 
scientific veneer for the more fastidious. The result is a phenomenura 
of literary mechanics in which the obliging contributors have been 
required to begin at the end, the time honored questions, and arrange 
the answers into the fabric of sentences and paragraphs at the begin- 
ning. 

The questions themselves are all they are advertised to be. They 
are time-tested by usage and frequency of occurrence, and properly 
difficult. 
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The book accomplishes what it intends and will probably serve a 
useful purpose to that segment of the medical structure which may 
have need for it. 

Thb OssKona Systom, A Handbook of Roentgen Diagnosis by Yincent TV. Archer, 
M. D., Professor of Roentgenology, University of Virginia Department of Medi¬ 
cine. 320 pages; illustrated. The Year Book Publishers, Inc., Chicago, lil., 
publishers, 1945. Price $5.50. 

This handy volume embodies many features which tend to clarify, 
but not oversimplify, the diagnosis of traumatic and pathological bone 
lesions. Foremost of these features is the arrangement of the material 
based on the outstanding roentgen abnormality, e. g., bone destruction, 
bone formation, periosteal thickening, etc. There is a certain repeti¬ 
tion of a diagnostic criteria for certain lesions falling into more than 
one of these categories but such repetition is the essence of good 
pedagogy. Also of great help to the medical officer who may lack 
full training in radiology is the listing of the projections required to 
bring out certain lesions not able to be diagnosed or even suspected by 
conventional views. Illustrations are good, though no reproduction of 
a radiograph can approach in value direct viewing of a film properly 
illuminated. The chapter bibliographies are comprehensive but 
recent. 

The author’s dedication of the book to the occasional radiographer 
is admirable but may be misleading, for the book demands careful 
reading and is not a short-cut to accurate roentgen diagtiosis by the 
untrained; in fact, some of the factual material is so strikingly new 
that it surprises an old hand. In three places the author uses the 
term “malignant degeneration”, referring to change in a previously 
benign lesion. This term is anathema to pathologists, for neoplasia 
is never primarily degenerative biologically. 

This book is a fitting companion of Dr. Lorimer’s “The Arthro¬ 
pathies”. Bones in vivo (and their abnormalities) can scarcely be 
considered without a knowledge of the joints by which most of them 
are bounded. 


American Pharmacy. Fundamental Principles and Practices. Pharmaceutical 
Preparations. Biolopicals. Editor-in-Chief Rufus A. Lyman, M. D., Dean, 
College of Pharmacy; Director, Student Health Service, University of Nebraska; 
Editor, American Journal of Pharmaceutical Education. Seven associate ad¬ 
visory editors and 22 authors; 540 pages; 197 illustrations; J. B. Llppincott 
Co., Philadelphia, Pennsylvania; 1945. Price $8. 

This excellent book is in the nature of a compromise between a 
compend of pharmacy and a large voluminous textbook. It could 
properly be called an “Elements of Pharmacy.” It is divided, like 
the famous division of Ceasar’s Gaul, into three parts. The first, 
deals with the fundamental operations of pharmacy; the second and 
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larger part, with pharmaceutical preparations; and the third, with 
the biologic materia medica. 

Usually a book with composite authorshp is disjointed and uneven 
in character but that is not true of this work. Part of this is due to 
the fact that the subdivisions of pharmacy can be rather easily sep¬ 
arated into monographs, and partly because each monograph here has 
been dealt with by a specialist who is an authority on his subject. This 
applies whether dealing with sections on the pharmaceutical process 
such as an extraction, or solution, or the sections on biologicals, or the 
olKcial pi-eparation. It must be remembered too, that much of the 
credit for the success of a book of multiple authorship should go to 
the editor who has here produced a smooth and well integrated work. 

The title, “American Pharmacy”, is of interest for standard Ameri¬ 
can pharmaceutical processes have been followed throughout. The 
illustrations are particularly fine. I do not believe that those in Sec¬ 
tion 26 on powders, capslues and similar preparations can be matched 
in any pharmaceutical publication. The colored frontispiece is a 
reproduction on one of Dean Cornwell’s finest paintings. Another 
feature and a very necessary one for a book of this character is the 
index which is full and excellent. 

There are a few criticisms. It seems to this reviewer the book is 
weakest in the mathematics of pharmacy which is scattered through 
the book and that it would have been better to have had a small section 
on this subject. There is no section on prescription writing or in¬ 
compatibility. The section on bacteriological technic gives more of 
general information on the subject than the actual technic. There are 
excellent historical introductions to each major subject, but a small 
section on history or at least a chronology of leading events would 
have been of value to the student and emphasized a subject too often 
neglected in the sciences. These features, however, are of a minor 
character compared to the general excellence of the book. It should 
be mentioned that the format and binding are fine and the latter is 
covered by a most attractive jacket. 

Plaster or Paris Te<'Hniqxje in the treatment of fractures and other injuries by 

T. B. Quiyley, Lieutenant Colonel, Medical Corps, Army of the United States; 

Instructor in Surgery, Harvard Medical School (in absentia) ; Junior Associate 

in Surgery, Peter Bent Brigham Hospital, Boston (in absentia). 104 pages; 

Illustrated. The McMillan Company, New York, publishers, 1015. Price 

Plaster of paris body jackets, casts and splints are extensively 
used in military and civilian practice for the immobilization, protec¬ 
tion and support of skeletal injuries. Everyone who uses plaster of 
l>aris well, must devote effort and study to perfect his technic. This 
effort is amply repaid for a well applied cast is comfortable to the 
patient and i.s an aid to his recovery. A poorly applied cast is an instru¬ 
ment of torture to the patient and a cause of mortification to the 
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surgeon. The beginner in the use of plaster of paris will find this 
modest, profusely illustrated volume a gold mine of practical informa¬ 
tion. Much attention is devoted to positioning the patient so that the 
minimum assistance will be needed. The exact technic of the appli¬ 
cation of plaster of paris for a variety of conditions is described and 
illustrated. This book can be highly recommended, particularly to 
internes and residents. 


Key to Weaving. A Textbook of Hand-Weaving Techniques and Pattern Drafts 
for the Beginning Weaver by Mary B. Black, O. T. B., Director, Handcraftn 
and Home Industries Province of Nova Scotia, Canada. The Bruce Publish¬ 
ing Company, Milwaukee, Wisconsin. Price $6.00. 

Weaving is a very difiicult craft subject to cover without becoming 
too specific so that the reader easily becomes confused by detail. 

This book is one of few that is drawn up in lesson form in logical 
sequence beginning with the simple and advancing to the more diffi¬ 
cult techniques. 

In this respect, Key to Weaving can be equally useful to the student 
as well as a master of the art. 

This book is recommended as one to be on the personal bookshelf 
of occupational therapists, to b^ used as a reference and a guidance 
in the intricacies of the art of weaving. 


Hebmann Robschach Pbychodtaonostics. a Diagnostic Test Based on Percep¬ 
tion, Including Rorschach's Paper, The Application of the Form Interpretation 
Test (Published Posthumously by Dr. Emil Oberholzer) Translation and 
English edition by Paul Lemkau, M. D. The Henry Phipps Psychiatric Clinic, 
Baltimore, and Bernard Kronenberg, M. D., New York. Editor, W. Morgen- 
thaler, M. D., Muri-Beme, Switzerland. Distributors for the U. S. A., Grune 
and Stratton Inc., 44.3 Fourth Avenue, New York, N. Y. Price $,'>.7.5. 


This book is the reply to the often expressed desire for an English 
translation of Hermann Rorschach’s now classic “Psychodiagnostik.” 
To Rorschach, a young Swiss psychiatrist who died prematurely in 
1922, must go the credit for formulating a psychological testing instru¬ 
ment based on the conception that man symbolically structures the 
world around him in close conformity with his personality. 

He devised ten amorphous inkblots, some of which are colored and 
some shaded in black and white. The subject whose personality is 
to be appraised is shown each of these blots in succession and is asked 
to say and describe what he sees and bf what he is reminded. The 
responses which he makes, in the words of Rorschach, “fall in the field 
of perception and apperception rather than imagination.” In simpler 
terms, the visual impressions of the inkblots stimulate a complex of 
memories of former sensations and former experiences. They are 
integrated and associated in accordance with the specific basic charac¬ 
ter of the subject. The emphasis which he places on whole parts and 
details, his manner of approach, the richness and flexibility of his 
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response and the method he uses to organize his replies are indicative 
of his fundamental endowments, the quality of his personal and social 
adjustment, and his similarity to and difference from other persons. 
All of the responses are tabulated according to a rather elaborate 
technic, scored and interpreted. Experience over the years with 
thousands of tests given to all kinds and types of subjects has estab¬ 
lished frames of reference, against which the test under consideration 
is judged. 

Like all examinations and tests of human personalities, its capacities, 
attitudes and behavior, the Rorschach test is as useful diagnostically 
as the examiner is competent. It is not a parlor trick, nor is it a royal 
road to the understanding of personality dynamics. But in the hands 
of a trained, careful investigator it is a valuable guide to a more com¬ 
plete understanding of the subject. 

In the years since his death there has been much work done on refin¬ 
ing Rorschach’s basic contribution. It has served merely to confinn 
what Professor Eugen Bleuler of Burghlozli fame had to say: “Her¬ 
mann Rorschach was the hope of an entire generation of Swiss psychia¬ 
try.” This translation is a fitting tribute to a brilliant pioneer. 


Human Biochsmistbt by Israel 8. Kleiner, Ph.D., Professor of Biochemistrff and 
Physiology, If etc York Medical College, Flower and Fifth Avenue Hospitals: 
Formerly Associate, The Rockefeller Institute for Medical Research, New York. 
573 pages; with 70 text illustrations and five color plates. The C. V. Aloshy 
Co., St. Louis, Mo., publishers. Price $6.00. 


Up to the early twenties, students of medicine were confronted with 
the task of becoming specialist-anatomists. The study of anatomy 
was made the stumbling block which all successful medical students 
had to hurdle. As the years passed and the many biochemic prob¬ 
lems presented themselves the inquisitive mind of man turned to this 
form of research. It was readily observed that the human body is 
nothing more or less than applied biochemistry, that human physiologA- 
is a series of biochemic reactions, and pathologic conditions, the result 
of disturbances of these reactions. Little time was lost in discovering 
that diagnosis and therapeutics were integral parts of biochemist n.-. 
Emphasis in medical schools then was directed towards this field 
of study. In short order, the study of biochemistry became to the 
modem student what anatomy was to the student of medicine several 
decades ago. As a result, voluminous chemical texts appeared in the 
literature, and the knowledge of their contents was asiduously de¬ 
manded of the student. In no time the students became perplexed 
and discouraged. 

Kleiner’s Human Biochemistry however, has succeeded in present¬ 
ing the fundamentals of biochemistry in a most appealing manner. 
The topics are discussed in such conversational tone that out of it even 
the dullard can make sense. The text is elementary, but in its elemen- 
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tary form it is informative and comprehensive enough for the stu¬ 
dent to obtain a knowledge of biochemistry enabling him to discuss 
intelligently biochemical problems. 

The volume is fluidly written and contains the most recent dis¬ 
coveries. In its simplicity, however, completeness has been sacrified 
and hence the text will probably never be used as a standard for medi¬ 
cal colleges. It is a teachable work and permits the lecturer to fill in 
the many short points which punctuate this small volume. 

Strictly a beginner’s text, it may be highly recommended from this 
viewpoint. The difficult chemical reactions to the problems are wisely 
avoided and emphasis is placed more on the story of biochemical reac¬ 
tions and their relation to the human body than upon the presenta¬ 
tion of many intricate formulas. For the beginner in biochemistry 
Kleiner’s work has a most useful appeal. 


Hey Gbovbs’ Synopsis of Sukgery Illustrated. Edited by Cecil P. Q. Wakeley, 

C. B., D. Sc., F. R. 0. 8., F. R. 8. E,, F. A. O. 8., F, R. A, C. 8. Twelfth edition. 

632 pages. The Williams and Wilkins Co., Baltimore, Md., publishers, 1645. 

Price $0.00. 

This handbook of surgery, obviously intended as a ready reference 
aid to students, interns, and general practitioners, serves this pur¬ 
pose admirably. The field of surgery, including anesthesia, ortho¬ 
pedics, urology, and neurosurgery is sketchily but comprehensively 
encompassed, and the concise, semi-abbreviated arrangement of the 
material presents a well summarized picture to the hurried reader. 
Of particular value in this respect are the chapters dealing with 
fractures, dislocations, and oncology. The few illustrations are well- 
placed and helpful. 

To one interested in the details of surgery, this work will be dis¬ 
appointing in many regards. Controversial points are studiously 
avoided^ many modern surgical views are lacking, and in most in¬ 
stances surgical technic is referred to in a few words. These short¬ 
comings are, of course, a necessarj' evil in this type of predigested 
treatise. 

An earnest effort has been made in the revision of the twelfth edi¬ 
tion. The inclusion of sulfa and penicillin therapy, of some of the 
modem views regarding wounds, and of recent methods of amputation 
are noteworthy. In the final chapter are a number of well-labeled 
anatomic charts devoted to surface anatomy which constitute a valu¬ 
able supplement. The index is accurate and complete, the binding 
excellent, and the small size of the volume is in keeping with its 
purpose. 


Diseases or the Nibtous System, Described for practitioners and students by 
F. M. R. Walehe, O. B. E., M. D.. D. 8c., F. R. 0. P. (Land.) Hon. D. Sc.. 
National JJnirersity of Ireland. 360 ptiges; illustrated. 4th ed. The Williams 
and Wilkins Co., Baltimore, Md., publishers. 1945. Price $4.50. 
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This is undoubtedly the briefest presentation of a subject which 
perhaps more than any other is shunned by both students and practi¬ 
tioners because of the aspect of great complexity, and difficulty of 
comprehension given to it by ill planned accounts. The author, with 
some twenty years of very active teaching experience in the field of 
Neurology, has been strongly impressed by the need for a simple text 
book of Neurology written for the ordinary practitioner and student 
instead of the professed specialist, and set out to provide one. 

In this edition the author has made revisions of chapters on periph¬ 
eral nerve lesions, herpes zoster, cervical rib, sciatica, and protau- 
sion of the intervertebral disc, and has included new matter on the 
nature of etiology and the concept of psychosomatic illness, and on 
electroencephalography. The book otherwise retains the basic fea¬ 
tures of its predecessors as intended by the author. The principal 
ones are: Careful selection, emphasis, and omission of subject matter 
in keeping with the desired scope; avoidance of confusing terminology, 
especially eponyms whose use has somehow managed to survive mostly 
in neurology; only the few elementary facts of anatomy and physi¬ 
ology necessary to recognize and localize diseases of the nervous 
system; emphasis upon the story of evolution of disease of the nervous 
system rather than upon static symptom complexes that afford only 
a picture of the anatomical involvement and no information regard¬ 
ing pathogenesis; and a brief but very useful diagnostic account of 
the psychoneuroses. These of course are characteristics which the 
author has designedly imparted to the book in accordance with its 
purpose. 

The book, however, has one other and very outstanding charac¬ 
teristic, through no deliberate intention upon the author’s part. It 
will be best appreciated by those acquainted with some of the more 
important traits of its famous and colorful author through either 
personal contact or legend. These are clearly discernible throughout 
the book and make it truly unique. The following may be cited as 
examples: The very formal and meticulously precise style of writing, 
which though very attractive will no doubt prove strange and not too 
easy to read for some American readers; a dogmatic tendency; a 
very stimulating critical attitude, and frequent |)ersonal views based 
upon a vast clinical experience and theoretical knowledge. 

The following excerpts are illustrative: Regarding the psycholog¬ 
ical causation of enuresis in children, the author concludes, “In the 
circumstances the psychological fantasies that do duty for explana¬ 
tion should be regarded with complete scepticism.” About the Sciatic 
Syndrome he states: “More recently, rupture of an intervertebral 
disc, between fourth and fifth lumbar or between fifth lumbar and 
first sacral vertebrae, with herniation into the spinal canal of the 
nucleus pulposus of the disc has been increasingly invoked not only 
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as a cause, but as the cause of all cases of sciatica. Yet others regard 
lumbar spondylitis or lesions of the sacroiliac joint as the essential 
factors. Common to all these hypotheses is the craving of the authors 
to simplify the problem by invoking a single pathology for all cases^ 
but nature is not interested in simplicity, certainly not in purely 
verbal simplifications, and the probability is that while acute single¬ 
attack cases may be due to an interstitial neuritis, a proportion, as yet 
unknown, of chronic and recurrent cases may follow upon herniation 
of an intervertebral disc and the compression of fifth lumbar, first or 
second sacral roots.” 

This feature of the book, that is, its presentation of the author 
himself, makes it valuable to those professed neurologists who have 
not had the benefit of personal association with the author but who 
may through his book, should they desire, feel in some measure the 
particular influence the author has exerted as a renowned teacher. 
Aside from this, four editions in less than five years readily attest to 
the popularity of the book, and, it should follow, to how far the 
author has succeeded in achieving his aim of making generally avail¬ 
able a brief, simple, instructive, and useful book of clinical neurology 
for a circle of readers who have most felt the need. 

An Index of Diffekential Diagnosis of Main Symptoms, by various writers; 
edited by Herbert French, C. V. O., C. B. E., M. A., M. D. Oxon., F. R. C. P., 
Consulting Physician, Chip’s Hospital; assisted by Arthur H. Douthwaite, M. D., 
F. R. 0. P., Physician, Chiy’s Hospital. 6th edition. 1128 pages; 798 Illustra¬ 
tions, of which 231 are colored. The Williams & Wilkins Go., Baltimore, Md., 
publishers, 1945. Price $17. 

This volume needs no introduction to the medical profession of this 
country. It has gone through numerous editions, and this present edi¬ 
tion, the sixth, shows a wide revision with the addition of the newer 
laboratory tests and diagnostic procedures. 

The arrangement of the subject matter has been satisfactory to 
medical students and practicing physicians alike since the first edition 
of this book was presented. The unique mode of presentation pos¬ 
sesses a distinct value in the rapid survey of a disease problem through 
its presenting symptoms, although completeness in the presentation 
and discussion of symptoms has never been sacrificed for brevity. 

The present edition has lost none of the valuable characteristics of 
the numerous previous editions. It is well, extensively and happily 
illustrated, a fact which aids in approach to an understanding of the 
particular diseases under consideration. The illustrations serve as 
diagnostic adjuvants. 

The editors and publi.shers of this new edition deserve much credit 
for their efforts in bringing up to date this thoroughly worthwhile 
volume in spite of many technical and professional obstacles. It can 
be recommended most wholeheartedly to those who have never made 
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its acquaintance, especially those of the younger practitioners, and 
to those who wish to renew a friendship of many years standing. 

A Textbook op Suhoeby, by John Homans, M. D., Clinical Professor of Surgery. 
Emeritus. Complied from lectures and other writings of members of the Surgi¬ 
cal Department of the Harvard Medical School. With a Special Bibliographical 
Index and with illustrations by Willard C. Shepard and others. 6th edition, 
1278 pages. Charles C Thomas, Springfield, Ill., publisher, 1945. Price $8. 

This is the 6th edition of a general treatise on the principles and 
practice of surgery originally published in 1931 from a compilation of 
lectures and other writings of members of the Surgical Department of 
the Harvard Medical School. By removing old material to make 
room for the inclusion of newer information, the same pagination as 
obtained formerly has been maintained. 

This book is remarkably comprehensive in scope but by adhering 
to consciseness the author has, while avoiding prolixity, covered each 
subject in a thoroughly informative manner without the sacrifice of 
clarity. The technic of approach to each subject is interesting and tbe 
descriptive style engaging. The necessity for the observance of con¬ 
servatism is a dominant quality of this book. Although a conscien¬ 
tious effort has been made at least to mention the newer therapeutic 
agents which have been introduced, such as the sulfa drugs, peniciUin 
and thiouracil, and the newer operative procedures and measures which 
under the stimulus of the late war or otherwise, have been evolved, 
nevertheless the wisdom of accepting new agents, ideas and methods 
with reservation until sufficient time has elapsed to permit an adequate 
appraisal and an intelligent evaluation is shown. Operative details 
are, in the main, omitted. The arrangement of the subject matter in 
this book is essentially orthodox; however, in it are embodied several 
unique features, notable among which are, at the beginning of each 
chapter, a brief historical buildup or introduction, and, where appro¬ 
priate, a review of the anatomy and physiology of the system or organs 
to be dealt with in a particular chapter. These features are not only 
of sound informative value but the reader is led into the subject pleas¬ 
antly and with a refreshed sense of acquaintance. Another rather 
unusual feature is a bibliographical index of 73 pages in a single sec¬ 
tion which lends to the book an encyclopedic quality. From a literary 
standpoint the book is colorful, individualistic, and singularly direct 
in its intent. 

It is difficult to select chapters of outstanding attractiveness and 
worth, as the very nature of the method by which the book was com- 
])iled makes each chapter an authoritative dissertation and a complete 
story within itself. For freedom from excessive detail, simplicity of 
description, and ease of understanding, the chapter on the sympathetic 
and parasympathetic nervous systems is a masterpiece, 5^par8te 
chapters on the eye, the ear, the nose, accessory sinuses, and pharynx 
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as well as a chapter of 36 pages on gynecology and one of 51 pages on 
genitourinary diseases epitomize their respective subjects in so mas¬ 
terful a manner as to constitute as complete a text on these specialties 
as one would expect to find in a volume devoted exclusively to such 
subjects. This is undoubtedly the type of book to which modern medi¬ 
cal students could become attached in much the same respect as stu¬ 
dents of yesteryear became (and have remained) attached to Gray’s 
Anatomy and Da Costa’s Surgery. 

The illustrations, 530 in number, all in black and white, are of a 
simple quality. Indeed the first impression is that they are severely 
so; however they depict clearly enough what they are intended to 
depict. 

The text paper is 135-pound white Lexington English finish. The 
type face is 8- and 10-point leaded, and the reading of this print may 
be found a little tedious. However, since it is primarily designed as a 
student’s textbook, the cause of the presbyopic, in whom vanity is still 
reluctant to give way before the inevitable conquest of advancing 
years, is naturally not a primary consideration. 


Qenebal and Plastic Sitroebt With Emphasis on Was Injubibs, by J. Eastman 
Bheehan, M. D. 341 pages, illustrated. Paul B. Hoeber, Inc., Medical Book 
Department of Harper & Brothers, New York, publishers, 1946. Price |6.75. 


The reviewer is at a loss to determine the exact purpose of this short 
book on general and plastic surgery, which has been produced by the 
well-known plastic surgeon. It has an abundance of illustrations 
taken largely from other authors. In an attempt to cover such a wide 
scope, it has been impossible to do justice to the material except in a 
superficial way. The general principles covered are relatively accu¬ 
rate, but little new has been added. 

In evaluating some of the technics outlined, criticism should be 
made of certain plastic procedures, because they are not up to date in 
all cases. Too much emphasis is placed on the use of pinch grafts in 
the covering of granulating burn defects. The majority of plastic 
surgeons prefer large grafts of skin because of the better functional 
and cosmetic results obtained. The use of a pedicle flap from the back, 
figs. 118 to 121, to repair defects of the palm, is obsolescent because of 
the extreme thickness of the skin. Likewise, utilization of scalp flaps 
to repair chin defects is not acceptable in America because full beards 
are not in style, and the daily shaving of this tough hair is well nigh 
impK>ssible. The use of plasma and white cell fixation of skin grafts 
has been abolished by plastic surgeons as an unnecessary step, as each 
patient produces his own natural physiologic coagulum. 

The use of any free graft on the face, as shown in fig. 403, should 
be avoided except as a last resort, since its final cosmetic appearance 
is apt to be that of a patch. Removal of such le.sions by multple ex- 
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cision and primary suture is preferable. In describing bone grafts 
to the mandible, no mention is made of utilizing iliac bone chips, 
whose use is very simple and certain. 

For the benefit of American readers who are unfamiliar with British 
terminology, it should be pointed out that “medical spirit” should be 
translated as alcohol, and “wool” as ordinary absorbent cotton. 

GiJ^ssic Dbbcbiftions of Disease With Biographical Sketches of the Authors, by 
Ralph H. Major, M. D„ Profeisor of Medicine, Univeraity of Kanaaa School 
of Medicine. 3d edition. 678 pages, illustrated. Charles C Thomas, ^ring- 
field, Illinois, publisher, 1945. Price 16.50. 

This is a book not only interesting, entertaining and informatiTe 
to read but also one which may be regarded as source material. One 
comes face to face with most of the celebrities in medicine from earliest 
times to the recent investigators of our own day. A brief biography 
of each famed individual is given, followed usually by either his own 
or an accepted description of that particular disease, condition, in¬ 
vestigation, remedy or other factor for which he is considered the 
discoverer, developer or for which he is famous. Certain comparisons 
with the finding or opinions of others are introduced to enhance the 
original effect. 

Long forgotten or commonly unknown details or facts are brought 
to one’s attention, so that a new life and an over weening interest is 
aroused to mollify our modem ways of thought and investigation and 
to make one realize what a rough road, and what dark unknown depths 
were penetrated, sometimes by chance and yet again purposefully, by 
these forebears in the profession to place before our present-day eyes 
what we accept as foregone and positive yet in those bygone days was 
vague, improbable, and secrets of nature. 

This is the third edition (the first appearing in August 1932). The 
contents are arranged first by the class of disease and then a grouping 
of those diseases according to origin or region or kind. (Infectious 
diseases; deficiency diseases, etc.) The ^veral authorities are then 
grouped accordingly under the particular item of which he is the dis¬ 
coverer or investigator so that there is ease in finding whomsoever 
one seeks. Where the authority is concerned with more than one item 
credit is duly given elsewhere. Where the remedy for a disease or 
condition is the principle reason for fame the author’s original essay 
is quoted under the disease for which it is used. 

One may browse around in the book by the hour with always an 
engaging account to peruse. It is not tiring. The style of the author 
is excellent and the contrasts between the text and interpolated state¬ 
ments or descriptions by the famous authority are am using from the 
standpoint of the language used as well as from the error in findings of 
fact which we now know are otherwise than as stated. 
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However, one is able to read the original description of disease as 
written by him who has become recognized, as the discoverer or pro¬ 
pounder and to see with what keen observation and discernment he 
brought to light and to our knowledge what has now become estab¬ 
lished, with all complications, peculiarities, variants and the like, 
and found in the latest version in our modern textbooks. This is a 
pleasure in itself and gives to the book a qualty not found elsewhere in 
everyday reading. 

The author has done a masterful piece of work. His compilation of 
material and its arrangement could hardly be improved upon; and 
what delving and searching the author went through can only be 
imagined. Classic Description of Disease should be in the library of 
every doctor of medicine or scientist for casual reading, for reference, 
and for its intrinsic value. 

Rorschach's Test II. A variety of Personality Pictures by Samuel J. Berk, Ph. D., 

Head of Psychology Laboratory, Department of Neuropsychiatry, Michael Reese 

Hospital, Chicago; Associate Professor of Psychology, Northtoestern University. 

Foreword by Roy R. Orinker, Lt. Col., M. G. ^^0 pages. Qrune & Stratton, 

New York, publishers, 1945. Price $5.00. 

This is the third volume on Hermann Rorschach’s ink blot person¬ 
ality test by a clinical psychologist who has been occupied with the 
establishment of the test’s clinical validity. Dr. Beck’s earlier works 
“Introduction to the Rorschach Method” and “Rorschach’s Test— 
Basic Processes” are the forerunners of this book which deals with 
clinical application and interpretation. 

In Part I, the author summarizes the psychological significance of 
the various test factors. His is a concise resume, adequately substan¬ 
tiated by his own and other workers’ data. Dr. Beck has leaned some¬ 
what upon psychonalytical language and concepts but has cautiously 
refrained from laboring the test with the responsibility for gratuitous 
analytic values. His interpretive analysis seems wholly reasonable and 
based upon objective evidence which the test technique itself can 
support. 

Part II is the most valuable part of his presentation. It is a delinea¬ 
tion of the personalities of 43 individuals. The author with skill and 
care has deftly shown the flexibility of Rorschach’s instrument. The 
case material is widely varied—men, women, and children, a superior 
university president, a profoundly neurotic negro, a very feeble¬ 
minded boy illustrate its breadth and range. In each case a detailed 
protocol is presented with the tabulated response summary; a careful 
interpretation with the background judgment comes next and finally 
there is a brief clinical note which is a synopsis of relevant biographi¬ 
cal material. 

This book is recommended as an excellent handbook of Rorschach 
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analysis. It has the double advantage of being scientifically credible 
and well written. 

Bssentiai.8 of Neuro-Psychiatry. A Textbook of Nervous and Mental Disorders 

by David M. Olkon, 8. B., A. M., M. D. Associate Professor of Psychiatry. 

College of Medicine, University of Illinois. SIO pages; illustrated with 13S 

engravings. Lea & Feblger, Philadelphia, Pa., publishers, 1945. Price $4 ..’j0. 

This book, dedicated to a rational understanding of psychiatry, is 
a calumnious travesty on a scientific medical text. The author's 
statement that “as a matter of experience one gropes as if in the 
dark” is not as much an explanation of his mauling of fact as it is 
a compounding of the disservice he does psychiatry. When under 
“Psychotherapy,” he says: “If, for example, he (the patient) has 
used cold water for relief and without benefit, suggest a compress 
made of some hot substance with a tablespoonful of sugar in it to 
make the impression more grotesque. It will bewilder him, why the 
use of sugar, but it will have suggestive effects and it will do no par¬ 
ticular harm to him. It requires considerable ingenuity to keep 
suggestibility impressive #nd workable,” one is convinced that this 
is pure and simple chicanwy. 

The author pays profuse lip service to many of modem psychiatry's 
tenets: The patient-as-person concept, the social determinant of 
illness and health, the need for a scientific methodology and a precise 
manner of communicating scientific facts. Unfortunately his efforts 
cease at this point. He is given to condemnations and equally sono¬ 
rous pronouncements. At one juncture he says, “One must cast aside 
verbali.sms,” “scholastic terminology,” and “mysterious phraseologj*,” 
and then comes out with “colloidoclasic,” “allocheiria,” “daemmer- 
zustand” and “pavor nocturnus.” He uses the terms “neurosympa- 
thetic,” “vasoneurosis.” He captions figure 36, “delusional insanity.” 
He makes a distinction (without a difference) between “neuroses" 
and “psychoneuroses.” He speaks of hysteria as coming on in 
“attacks.” On page 146 he quotes a 5-line reference in its original 
German text and then proceeds to translate it into English. He 
devotes 6 pa^es to a lengthy presentation of one case of Transvestitism 
(reprinted from an earlier journal publication) and gives 614 pag^s 
to the chapter “Therapy of the Psychoneuroses.” All in all he pre¬ 
sents a hotchpotch of garbled information and alleged scientific docu¬ 
mentation of untenable constructions. 

Throughout the book’s 32 chapters (many of which are only 1^ 
pages) the author consistently displays a complete lack of apprecia¬ 
tion of psychopathology. This book is not recommended to those who 
are interested in the essentials of psychiatric technic or psychiatric 
doctrine. 
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SUBOic^M. Nursing, hy Eldridge L. Eliaaon, A. B.. M. D., 8c. D., F. A. C. 8., John 
Rhea Barton ProfesHor of 8urgery, University of Pennsylvania Medical School; 

L. Kraeer Ferguson, A. B., M. D., F. A. C. 8., Captain (MC) USER, Assistant 
Professor of Surgery, University of Pennsylvania Medical School; and Evelyn 

M. Farrand, R. N., B. 8., Formerly Instructor in Nursing Arts and Surgical 
Nursing, University of Pennsylvania School of Nursing. 7th edition. 585 
pages; 259 illustrations with 7 subjects in full color. J. B. Lippincott Co., 
Philadelphia, Pa., publishers. Price $3.25. 

Frequently a book is encountered which has a specific need and use. 
Such is this compact volume which contains so much practical informa¬ 
tion about surgical nursing. At first glance the volume seems valuable 
only to the nursing staff but upon closer examination, the text, illus¬ 
trations, and discussion of anatomy, physiology and surgical therapy 
as well as nursing care, make it valuable to the surgical staff of every 
hospital. In fact every physician who has a surgical service will real¬ 
ize the importance of this book as a teaching aid. 

The pre- and postoperative care of surgical patients has liecome in¬ 
creasingly important and is so involved with the nursing care that it 
is difficult to find a textbook or article which covers the subject. 

The authors of this book, in revising it for the seventh edition, have 
made every effort to present systematically and discuss the problems 
encountered. Illustrations of the different bandages, instruments, 
utensils, autoclaves, sterilizers, needles, and sutures, as well as methods 
of examination, make the book valuable to interns and graduate stu¬ 
dents of medicine as a reference work. The Wangensteen apparatus 
and tidal drainage equipment are illustrated and explained, as well as 
orthopedic and neurosurgical appliances. 

At the end of each chapter there are references and suggested read¬ 
ings, with an outline for conference material. 

This new edition has been so carefully compiled that it should be 
available to every intern, resident, and graduate student of surgery, as 
well as the surgical nurse. 
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MAMMALS AND PLAGUE DISTRIBUTION 
IN THE UNITED STATES 

WILLA&D H. LAHNUM 
Lieutenant, Junior grade H (S) U. S. N. R. 

Native rodents, as hosts of bubonic plague, possess a place of prime 
importance in the spread of this disease in the United States. Un¬ 
der wartime conditions, resulting in transient populations and the de¬ 
velopment of military centers at remote locations in the United States, 
an increased percentage of the population was placed in a position for 
possible exposure to this disease. The distribution of human and 
rodent plague, as presented here, is a compilation from many sources 
intended to be of aid to personnel engaged in rodent control work. 

The first human case of bubonic plague on record in the United 
States was found at San Francisco, Calif., in 1900. From that dat« to 
May 15, 1946, there have been 504 reported cases with 318 deaths or a 
mortality rate of 63 percent (table I). The first cases were supposedly 
a result of infection from rats of foreign origin, although the first rat 
infection was not demonstrated until 1902. 

Due to the presence of large numbers of ground squirrels, Citellus 
beecheyi, in the«San Francisco area, it is easy to visualize the possible 
spread of bubonic plague infection from the exotic rats to the native 
rodents. The first report of plague infection in Citellus beecheyi wa.s 
made in 1908 in California. Investigations by the U. S. Public Health 
Service and the various State health departments have been con¬ 
ducted, with various degrees of intensity, throughout the intervening 
years, in the search for plague-infected rodents or their ectoparasites. 
The presence of plague has been demonstrated in all the Pacific Coast 
States, and infected native rodents have been found progressively 
eastward throughout the yearly investigations, until the present 
boundary includes North Dakota, Oklahoma and the Gulf States of 
Texas, Louisiana, and Florida. 
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Table 1. —Plague in the United States, 1900-1944 


Year 

No. 

cases 

No. 

deaths 

Percent 

mortality 

Year 

No. 

cases 

No. 

deaths 

Percent 

mortality 

1900 ... 

22 

22 

100.0 

1924 .. 

41 

34 

82.9 

1901 

30 


86.6 

1925 . . 




1902 . 

41 

41 

100.0 

1926 . 




1903. 

17 

17 

100.0 

1927. 

1 

1 

100.6 

19(>4 . 

10 

8 

80.0 

1928. 

3 

2 

66.6 

1905 




1929. 




1906 




1930-. 




1907 

181 

90 

49. 1 

1931 -. 




1908 

9 

5 

55. 5 

1932. 




1909 . 

3 

1 

33.3 

1933 . 

i 

i 

100.6 

1910 -. 

3 

1 

33.3 

1934 .. 

2 

1 

50.0 

1911 

4 

1 

25.0 

1935 . 




1912 . 




1936 . 

4 

6 

0.6 

1913 .. 

2 

2 

100.0 

1937. 

2 

1 

5ao 

1914 . 

31 

10 

32.2 

1938 .. 




1915... 

2 

1 

50.0 

1939 . 

1 

0 

0.0 

1916. 




1940. 




1917. 




1941- . 

2 

2 

100.6 

1918.. 




1942. 

1 

1 

100.0 

1919 .. 

28 

18 

74. 2 

1943 -. 

2 

1 

50.0 

1920. 

51 

27 

52. 2 

1944__ 

1 

0 

0.0 

1921 

Q 


66. 6 





1922. 

2 

0 

o!o 

Totals.. 

504 

318 

63.0 

1923. 

1 

1 

0 

0.0 



1 



Although plague investigations for years were more or less con¬ 
fined to exotic rats and California gi’ound squirrels, surveys since 
1934 have been broadened to include all available rodents and occa¬ 
sionally other mammals. The number of species of mammals or 
their ectoparasites that have been found to be infected with plague 
has rapidly increased since that date (table 2). The number of species 
that might have been found infected prior to that date if exhaustive 
collections and examinations had been made is subject to question. 
The first plague found east of the Sierra Nevada Mountains was in 
1934. 


Tabt.e 2. —MammaUan reservoir of plague in the United States 
(A list of mammals that have been found to be infected or to possess ectoparasites infected with plague) 


Common name 

Scientific name 

State where col¬ 
lected 

County 

Year 

Order. 

RODENTIA.. 




Family_ 

SCIURIDAE .. 




Ground Squirrels 





Uinta. 

Citellus armatus_ _ 

Idaho. 

Bonneville. 

1936 



Utah. 

Wasatch. 

1937 



Montana. 

Gallatin. 

1938 



Wyoming.... 

Uinta.... 

1938 

California... 

C. beechevi beechevi 

California.... 

Contra Costa_ 

1908 



Nevada. _ 

Ormsbv. 

1937 

Douglas. 

C. beecheyi douglasi. 

California.. 

Siskiyou. 

1941 



Oregon.. 

Jackson. 

1942 

Fisher’s.... 

C. beecheyi fisheri. 

California_ 

San Bernardino... 

1936 

Belding’s. 

C. beldingi beldingi... _ _ 

California ... 

Eldorado. 

1941 

Oregon.. 

C. beldingi oregonus _ 

California 

Modoc. 

•1934 



Oregon 

Lake. 

1935 



Nevada. 

Elko. 

1040 


•First instance of plague found east of Sierra Nevada Mountains. 
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Table 2. —Mammalian reservoir of plague in the United States —Continued 


Common name 

Scientific name 

State where col¬ 
lected 

County 

Year 

Ground Squirrels-Cod. 





Columbian. 

C. oolumbianusoolumbianus.. 

Oregon. 

Wallowa_ 

1935 



Montana.. 

Beaverhead _ 

1935 



Wf4shingtnn . . 

Spokane _ _ _ 

1939 

Blue Mountain. 

C. oolumbianus rufleaudus. .. 

Oregon_ 

Wallowa. 

1939 

Wyoming. 

C. elegans. 

Nevada_ 

Elko. 

198iS 



Montana.. 

Beaverhead. _ 

1987 



Wyoming_ 

Uinta...._ 

1988 

Richardson. .. 

C. richardsoni.... 

Montana_ 

Beaverhead_ 

19QH 



North Dakota_ 

Divide. 

mi 

Nevada. 

C. richardsoni nevadensus_ 

Nevada__ 

Elko.* 

1988 

Say’s. 

C. variegatus grammurus. 

Utah. 

Morgan 

1987 



New Mexico. 

Catron.! 

1988 



Colorado_ 

San Miguel_i 

1 mi 

Utah. 

C. variegatus Utah. 

Utah. 

Beaver_ . 

1 1998 

Loring’s. 

C. washingtoni loringi. 

Washington... 

Stevens___i 

1 1988 

Washington. 

C. washingtoni washingtoni.. 

Washin^on.. 

i Adams_ 

1937 

Townsend’s.. 

C. townsendi mollis.. 

California_ 

Lassen__ 

I m3 



Nevada_ 

Washoe_i 

1 1943 

Piute. 

C. townsendi mollis. 

Idaho_1 

Ada__ 

mi 



Nevada..___ 

Washoe_ 

m3 



Oregon_ 

Malheur . 

1943 

Antelope. 

C. leucurus. 

California__ 

San Bernardino... 

1943 

Golden Mantled. 

C. lateralis chrvsodeirus. 

California_ 

. San Bernardino_ 

1987 

Sand Hill Stripjied. 

C. tridecemlineatus. 

New Mexico.._ 

Torrence 

1943 

Chipmunks I 





Tahoe. 

Eutamias speciosus frater_ 

1 California_ 

j Eldorado 

1996 



1 Nevada... 

Ormsby.. _ 

1937 

Trek Squirrels 


1 

1 


Tamarack. 

Sciurus douglasi alboliraatus.. 

1 California.. 

1 Fresno_ 

1987 

Sierra Flying Squirrel.... 

Glaucomys sabrinus lascivus.. 

! California.....i 

1 Fresno.. 

' 1987 

Marmots 



j 1986 

Engelhard t. 

Marmota flaviventris engeF 

Utah. 

Beaver_ 



i hardti. 




Golden Mantled. 

M. flaviventris nosophora. 

Montana_ 

Beaverhead_ 

1996 


M. flaviventris. 

Idaho. 

Bannock.. 

1936 


1 

Oregon. 

Lake. 

1910 



California_ 

I^assen _ _ | 

1943 


M. flaviventris avara. 

Oregon... 

Malheur_; 

1941 

Warren’s. 

M. flaviventris warreni. 

Colorado.. 

San Miguel_ 

1941 



Wyoming... 

Lincoln__ 

199) 

Prairie Dogs 





U tah. 

Cynomys parvidens.. 

Utah. 

Garfleld..... 

1986 

While tailed. 

C. leiinirus. 

Wyoming.. 

Uinta. 

199) 

Zuni.. 

C. gunnisoni zuniensis. 

New Mexico. 

Catron.. 

1938 



Arizona__ 

Apache_ 

1938 

Arizona. 

C. ludovicianus arizonensis_ 

New Mexico_ 

Ltncoln.. 

1943 

Gunnison. 

C. pinnlsoni gunnisoni. 

Colorado.. 

Huerfano . __ 

1943 


C. ludovicianus. 

Colorado.. 

I^ Animas 

1943 



Wyoming_ 

Johnson_ _ 

1943 



Montana_ 

Garfleld _ _ 

1943 

Family. 

GEOMYIDAE 




Pocket Gopher 

Thomomys sp. 

California. 

San Luis Obispo.. 

1943 

Family. 

HETEROMYIDAE 



Kangaroo Rat 

Dipodomys ordii ordil. 

New Mexico. 

Dona Ana__ 

1989 

Family. 

MURIDAE 




Native Rats and Mice 





Cotton Rat.. 

Sigmodon hispidus... 

New Mexico. 

Quay.... 

1944 

Harvest Mouse... 

Reithro<lontomys megalotis_ 

California. 

Monterey. _ 

1943 

Grasshop[>er Mouse. 

Onvehomys leuoogaster arc- 

tfp(‘S. 

New Mexico. 

Quay. 

1943 


0. torridus torridus__ 

New Mexico._ 

Lincoln.. 

190 

Whitefooted Mons**_ 

Peromyscus truei gilberti.. 

California_ 

Modoc__ 

1994 


P. truei truei..... 

California_ 

Monterey_ 

1984 


Peromyscus sp_.... 

New Mexico__ 

Catron..... 

1986 


J*eromyscus sp_.... 

Oklahoma_..... 

Cimarron_ 

1944 


Peromyscus sp_ 

Washington_ 

Pierce. 

1944 

Meadow Mouse. . . . 

M icrotus ailifomicus___ 

California___ 

San Luis Obispo.. 

1942 


M. townsendi. 

Washington. _ 

Pierce. 

1944 
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Table 2. —Mammalian reservoir of plague in the United States —Continued 


Common name 

Scientific name 

1 

State where cob 
lecU‘d 

1 

County 

Year 

WOODRATS 

Neotoma fuscif^es. 

California. 

Alameda. 

1 

1900 

Mohave Desert_ 

1 N. fuscipes mohavonsis_ 

California_ 

San Bernardino... 

1934 



Nevada_ 

Clark. 

19:^8 

Ruddy.. 

N. fioridana rubida.. 

I^uisiana. 

Orleans. 

1920 

Bailey’s.. 

N. fioridana baileyi. 

Oklahoma. 

Cimarron. 

1944 

West4*r n Bush ytailed_ 

N. cinera occidentalis. 

California . 

M odoc. 

19:h 

Gray Bushytalled_ 

N. cinera . 

Utah.. 

Kane.__. 

19.3H 

Desert__ 

N. desi'rtorum.. 

Utah . 

Kane.... 

1938 



Nevada . 

Clark. 

1939 

Thomas’.. 

N. lepida ... 

Nevada _ 

Clark. 

1938 

Rhoade’s__ 

N. intermedia intermedia. 

California . 

Santa Clara. 

1927 

Woo<lrat.. 

N. albigula .. 

New Mexico 

Quay. 

1943 

Exotic Rats and Mick 





Brown Rat.. . . 

Rattus norvegicus _ 

California_ 

San Francisw_ 

1902 



Washington. 

King . 

1907 



Louisiana. 

Orleans . 

1912 



Florida. 

Escambia. 

1920 



Texas . 

Jefferson. 

1920 

Roof Rat.-. 

Rattus rattus alexandrinus. . 

Diuisiana. 

Orleans. 

1914 



California. 

Placer.... 

1937 



Washington. 

Pierce. 

1942 

Black Rat- __ 

Rattus rattus rattus . 

Louisiana. 

Orleans . 

1014 



Texas ... 

Galveston. 

1920 



Washington. 

Pierce..1 

1942 

riouso Mouse. 

Mus masculus .. 

Ixiuisiana .. 

Orleans. 

1914 



California . 

M arin .. 

1942 

Family . 

LEPIDORIDAE 




Hares and Rabbits 





California Jackrabbit 1 

Lepus californicus. 

California _ . 

San Luis Obis|)o.. 

1942 

Washington Cottontail. 

Syivilagus nuttallii.. 

Washington. 

Lincoln. 

1939 

San Diego Cottontail_ | 

S. auduboni sanctidiegi. 

California . 

Ventura . 

1942 

California Brush Rabbit 

S. bachmani.. 

California 

Monterey_ 

1942 

Order. 

CARNIVORA 




Badger.. 

Taxidea taxus neglecta. 

Oregon . 

Malheur ... 

1942 






PLAGUE PROBABLES ARISING FROM 

CASES OF HUMAN PLAGUE 


Coyote. 

Canis latrans. 

Utah. 


1939 

Mfnk. 

Mustelavison. 

Alberta, Canada.. 


1939 









SENSITIZATION OF PNEUMOCOCCUS TYPE 1 TO PENICILLIN 

A striking synergism was obtained between antipneiimoeoccns 
serum and i)enicillin witli type 1 pneumococcus (I) even when I 
was rendered relatively penicillin resistant. I, sensitized by con¬ 
tact with dilute specific antiserum in vitro, possessed a higher 
sensitivity toward penicillin in vivo than the unsensitized organ¬ 
isms.— Kklly D. R., and Schnitzf.r, R. J. : Sensitization of pneumo- 
co<*cus type 1 towards penicillin by specific antipneumococcus serum, 
("hem. Abstracts 39 : 5277, November 20, 1945. 
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EARLY OBSERVATION OF ANTIBIOTIC ACTION 

In his book “Essays on the Floating-Matter of the Air” (1881), the 
physicist, John Tj'ndall, described experiments which he carried out 
in 1875 refuting the doctrine of spontaneous generation of life. In 
the course of these experiments tubes of organic infusions were in¬ 
fected wnth organisms after exposure to the atmosphere. A number 
of cases occurred when such tubes, which were turbid and swarming 
with bacteria, became covered with Penicillium glaucum, three un¬ 
specified kinds being noticed. The bacteria in these tubes lost their 
translatory power and fell to the bottom, leaving the liquid between 
them and the superficial layer clear. Tyndall ascribed this to the 
success of the molds in the struggle for existence and notes that access 
of oxygen to the body of fluid must have been hindered. He did not, 
however, test the clear liquid for its capacity to support newly im¬ 
planted bacterial life. It is interesting to speculate upon what the 
consequences might have been had Tyndall allowed himself to be 
drawn from his main Investigation.— Davies, C. N. : Early observa¬ 
tion of antibiotic action. Nature 156:666, December 1, 1945. 
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Medicine and surgery aboard a war* 
ship need not be in the rugged, hasty 
pattern in which it is so often visualized. 
These scenes from the U. S. S. York- 
town (upper) and the U. S. S. Iowa 
are veritable studies in tranquil conva* 
lescence. The medical officers, repec* 
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U. S. N. R. 
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PREFACE 


The United States Naval Medical Bulletin was first issued in 
April 1907 as a means for supplying medical officers of the United 
States Navy with information regarding the advances which are 
continually being made in the medical sciences, and as a medium for 
the publication of accounts of special researches, observations, or 
experiences of individual medical officers. 

With the establishment of the Dental Corps in 1912, the function 
of the Bulletin was broadened to serve in a similar capacity for mem¬ 
bers of that Corps. 

It is the aim of the Bureau of Medicine and Surgery to furnish 
in each issue special articles relating to naval medicine, descrip¬ 
tions of suggested devices, clinical notes on interesting cases, edi¬ 
torial comment on current literature of special professional interest 
to Medical Department personnel, and reports from various sources, 
notes, and comments on topics of professional interest. 

The Bureau extends an invitation to all medical and dental offi¬ 
cers to prepare and forward, with a view to publication, contribu¬ 
tions on subjects of professional interest. 

The Bureau does not necessarily undertake to endorse views or 
opinions which may be expressed in the pages of this publication. 

Ross T McIntire, 

Surg<‘on General^ UTilted States Navy. 
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(’’ontributlons to the Bult^:tin should be tyi)ewritten, double-spaced, on plain 
paper and should have wide margins. Fasteners which will not tear the ptiper 
when removed should be used. Nothing should be written In the manuscript 
which Is not Intended for publication; for example, addresses and dates, not a 
part of the article, require deletion by the editor. The Buuxtin endeavors to 
follow a uniform style in headings and captions. 

Accuracy and fullness should be employed in all citations, as It has sometimes 
been ne<*essary to decline articles otherwise desirable because it was impossible 
to understand or verify references and quotations. 

The editor is not responsible for the safe return of manuscripts and pictures. 
All materials supplied for illustration, if not original, should be accompjinied by 
reference to the source and a statement as to whether or not reproduction has 
been authorized. Recognizable photographs of patients should carry with them 
permission to publish. 

All original contributions are accepted on the assumption that they have not 
appeared previously and are not to be reprinted elsewhere and that editorial 
privilege Is granted to this Bureau in preparing all material submitted for 
publication. Authors are urged to keep their papers short. 

It Is regretted that reprints of articles can no longer be supplied by the 
Government Printing Office. 

Louis H. Roddis, Editor. 

Captain, Medical Corps. 

United States Navy. 
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MALNUTRITION IN REPATRIATED 
PRISONERS OF WAR 

FREDERICK L. McDANIEL 
Captain (MC) U. S. N. 

BENJAMIN V. WHITE, Jb. 

Lieutenant Commander (MC) U. S. N. R. 
and 

CHARLES M. THOMPSON 
Commander (MC) U. S. N. R. 


On 29 August 1945, the U. S. S. Benevolence entered Tokyo Bay 
as a part of the U. S. Third Fleet and was immediately assigned the 
mission of evaluating the health of American prisoners of war being 
liberated from that area. On that night and during the succeeding 
2 days, 1,520 repatriates were examined. Twelve hundred were con¬ 
sidered well enough for evacuation by air or by transport. The clini¬ 
cal status of these patients varied. Some of the men appeared to be in 
almost normal health. Others showed signs of definite malnutrition, 
with minor degrees of edema, muscular wasting, or glossitis. 
The remaining 320 repatriates were considered ill enough to warrant 
further observation and treatment. All of those in this group had 
definite evidence of malnutrition. 

With few exceptions the repatriates admitted to the sick list had 
been imprisoned for a considerable period of time in one of four deten¬ 
tion centers, Camp Omori, Camp Ofuna, Shinegawa Hospital, or 
Kempi (Military Police) Headquailers in Tokyo. In all of them sani¬ 
tary and dietary conditions were unsatisfactory. 

Camp Omori, near the beach of Tokyo Bay, was registered with the 
International Red Cross and was considered by the Japanese to be a 
show place. Nevertheless, it appears to have been extremely insani¬ 
tary. It had the highest incidence of prostrating, febrile dysentery 
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(probably bacillary). The toilets consisted of apertures in the floor 
through which fecal matter dropped into a trench with concrete walls 
much like an American manure pit. The trench was sufficiently wide 
to extend beyond the outer wall of the building where it was covered 
with planks. By removal of one or more planks the partially decom¬ 
posed fecal matter could be removed for use as “night soil” on adja¬ 
cent garden patches. This increased the hazard of disseminating dys¬ 
entery bacilli by flies and the risk of transmitting amebic cysts on the 
leaves of vegetables. Often the prisoners defecated on the floor before 
reaching a place upon which to relieve themselves, and the floor thus 
became contaminated. There were inadequate facilities for washing 
the hands, so undoubtedly direct contamination of the food also took 
place. 

The diet at Camp Omori was representative of that of Japanese 
prison camps. The daily ration consisted of 600 grams of a mixture 
of unrefined rice, barley, and rye, supplemented at times by a few 
greens, clear soup, tea, or diminutive servings of fish approximately 
the size of large minnows. Working prisoners received about 700 
grams of the basic grain diet. The intake varied, therefore, from about 
2,100 to about 2,450 calories. 

There were few complaints of extreme brutality from the prisoners 
who came from Omori. There were numerous fleas about the camp, 
but no lice were encountered. There was a moderate amount of medi¬ 
cal care. In fact, on 15 August when peace negotiations were com¬ 
pleted, a daily ration of vitamin pills was commenced. This was 
given not only to the prisoners who had been interned at the camp for 
a long period of months, but also to a group of fliers who were trans¬ 
ferred at that time from Kempi Headquarters in Tokyo. 

Camp Ofuna, situated several miles inland from Sagami Bay, and 
unregistered with the International Red Cross, was noted for the 
brutality of its guards, its deficient medical attention, and its fleas. 
Often on slight, if any, provocation from a prisoner, there were mass 
beatings administered to the buttocks and thighs with a 3-foot bam¬ 
boo club. The basic diet at Ofuna, as at Omori, consisted of 600 
grams of grain. Many of the prisoners, however, were assigned to 
working details outside the camp and succeeded in supplementing the 
diet by theft. Some of the stolen food was used to bribe the guards 
into overlooking this irregularity.. Thus the prisoners from Ofima, 
on the whole, were better nourished than those from Omori, and there 
appears to have been considerably less dysentery. 

Shinagawa Hospital, near Tokyo, was the only military hospital in 
Japan with Red Cross supplies of vitamins and medicines. It con¬ 
sisted of lightly constructed frame buildings. The wards were fur¬ 
nished in Japanese manner, with mats on the floor instead of cots. 
Tliese were placed in close proximity to one another around the pe- 
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riphery of the room, leaving a free central area for dressing, eating, 
and other activities. The toilets, similar to those at Omori, consisted 
of holes in the floor. There was one bathtub indoors where each pris¬ 
oner had a weekly bath. For washing the hands there was an out- 
of-door trough. A placard posted by an American physician divided 
this trough into two halves, one for prisoners with tuberculosis and 
the other for those free from the disease. 

Perhaps because of the exigencies imposed on the Japanese by the 
extensive bombing of nearby Tokyo and Yokohama, this hospital was 
indescribably filthy. There were many fleas, and the patients slept 
in such close proximity to each other that the transmission of com¬ 
municable diseases was inevitable. The basic diet, as at Omori and 
Ofuna, consisted of 600 grams of grain daily. 

Kempi (Military Police) Headquarters in Tokyo was used for 
internment of B-29 fliers. Because of their supposed part in bombing 
civilians, these men were singled out for special punitive treatment. 
They were given half rations (300 grams of grain daily) and were 
denied all medical attention. Sixteen prisoners were assigned to each 
cell. The cells were about 11 feet long and 8 feet wide, and were 
partitioned with wooden gratings. Each cell had a small high win¬ 
dow. In the corner of each cell was a commode, the container for 
which was removed for cleaning by an orderly who went under the 
building from the outside. Some of these orderlies were friendly 
to the prisoners and handed vitamin tablets to them through the 
commode apertures. Because of the commode in one corner and the 
small size of the cells, it was impossible for all the men to sleep at 
one time without lying on each other. There were many fleas. Some 
of the prisoners had draining wounds for which they could obtain 
no dressings. Nevertheless, owing to the external disposal of the 
sewage, there was almost no dysentery. The prisoners in Kempi 
Headquarters were transferred to Camp Omori on 15 August 1945. 

Although during the months immediately preceding VJ-day most 
of the repatriates were in one or more of these places, there had been 
considerable variation in their treatment before that time. During 
the early years of the war some of the prisoners interned in Southern 
Japan had been afforded such luxuries as clean sheets. Many of the 
long-term internees had been “farmed out” to industrialists or to the 
railroads. These men had been fed relatively well and in addition 
had been able to steal additional quantities of food. Also in the early 
days some of the prisoners had been able to buy food. On the other 
hand, there were those who had been through the “March of Death” 
to Cabanatuan in the Philippines, and there were otlieis who had 
spent as much as 30 days in the uncleaned holds of transports with 
the decks covered with feces and vomitus. 
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CLINICAL FEATURES 

Two sample groups of patients were selected for clinical analysis: 
(1) 25 B-29 fliers who, on the average, had been interned for from 
6 to 9 months and had lost 44 pounds in weight; and (2) 28 other pris¬ 
oners of war, who had been interned for an average period of 17.4 
months and had lost 46 pounds in weight. All the patients retained 
on the U. S. S. Benevolence for treatment were screened before ad¬ 
mission. There were 225 B-29 fliers who came aboard for screening, 
of whom 85, or 37 percent, were admitted to the sick list. Of 1,295 
other persons who came aboard for screening, 235, or 10.8 percent, 
were retained. These figures indicate that the degree of disability of 
the B-29 fliers as a whole was much greater than that of the other 
personnel. 


Physical condition of repatriated prisoners of tear 



B-29 

fliers 

Other 

l)ers<m- 

nel 


fliers 

Other 

person- 

Del 

Averape duration of Internment 



Physical signs (percent): 



(months) __ 

6.9 

17.4 

Wasting. .. 

84 

78 

Averape weipht loss (pounds)_ 

44 

46 

Rice belly... . 

80 

88 

Symptoms (iMTceni): 



Glossitis__ 

56 

43 

Weakne.ss... _ 

88 

1 82 

Hyporeflexia.. 

24 

28 

Diarrhea. -- _ 

64 

78 

Hypestheda . _ .. . 

12 

25 

Edema (history) _ 

44 

68 

Nerve trunk tenderness.- 

4 

3.7 

Sore mouth ___ 

24 

32 

Hemoglobin (grams) . 

11.0 

11.2 

Incoordination_ 

! 

4 

3.7 

Erythrocyte count (millions)_ 

3.4 

3.3 


All the patients studied were on three adjacent medical wards under 
the care of the same professional personnel.^ Before the patients 
were admitted a nutritional survey form had been devised, enumer¬ 
ating the principal symptoms and findings to be anticipated. These 
abnormalities were kept in mind during the history taking and physi¬ 
cal examinations. The most important positive findings appear in 
the foregoing table and in figures 1 and 2. 

The acute onset of symptoms of malnutrition could best be observed 
in the B-29 fliers. Many of these men had been shot down during the 
heavy raids of 25 and 26 May 1945 and had had months of intern¬ 
ment at Kempi Headquarters on 300 grams of grain daily. On 15 
August they had been transferred to Camp Omori where they had 
received vitamin therapy for 2 weeks before being received on this 
vessel. The patients of this group who were admitted to the sick list 
had lost from 30 to 70 pounds. 

The earliest and most distressing symptom was weakness. Some of 
the men were so prostrated they could not stand up; others would 

^ In this work the authors were assisted by Lt. Mack L. Gottlieb (MC) D. S. N. R., 
Lt. (Jp) Fenniniore T. Johnson (MC) U. S. N. R.. Surgeon Commander Hugh L, Cleave, 
R. N., and Surgeon Lieutenant Anthony D. Grove, R. N. V. R. 
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CD B29 FLIERS 


OTHER PERSONNEL 


WEAKNESS 

DIARRHEA 

EDEMA 

PARESTHESIAS 
SORE MOUTH 



90 


1 . Percentage incidence of symptoms of malnutrition in two groups of patients 
studied clinically. The minor differences between the two groups are of 
doubtful statistical significance. 


become exhausted after the effort of folding a blanket. Next in 
importance were numbness, tingling, and pain. Such paresthesias 
were noted most often on the anterior aspects of the thighs and in 
the lower legs, but not infrequently in the back. Soreness of the 
mouth was described by 24 percent of the patients. Diarrhea was not 
prominent until transfer to Camp Omori on 15 August 1945. There 



2 . Percentage incidence of signs of malnutrition in two groups of patients studied 
clinically. The similar degree of disability in the two groups is attributable 
to the criteria used In selecting prisoners for admission to the wards. Of all 
the B-29 fliers whose state of nutrition was surveyed, 87 percent were ad¬ 
mitted to the sick list whereas only 10 percent of the other jjersonnel required 
hospitalization. 
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it occurred in epidemic form and may have been bacillary in origin. 
This will be discussed further. Symptoms less frequently encountered 
are discussed in connection with the effects of malnutrition on the 
various systems of the body. 

On physical examination most of the B-29 fliers were found to be 
extremely emaciated. The facies were drawn, giving a macabre ap¬ 
pearance and masking the characteristic visage of the individual. The 
frontal bosses were prominent and the veins of the forehead stood 
out in relief. The subcutaneous tissue had been exhausted and marked 
wasting of the musculature was noted. This was maximal in the 
thighs, upper arms, and the abdominal wall. Indeed, many of the vic¬ 
tims were reduced to “skin and bones.” One of the most constant 
features was the “rice belly” which 80 percent of the patients demon¬ 
strated. The abdominal wall was almost paper-thin and flaccid yet 
distended by intestinal contents. A majority of the B-29 men showed 
bluish erythema of the tongue, with flattening of the papillae and a 
smooth surface, and many appeared larger than normal. Edema of 
the lower extremities was present in 24 percent of the aviators at the 
time of examination, but as many as 44 percent had had this Ending at 
one time or another. Neurologic changes included grossly diminished 
or absent tendon reflexes, noted in 24 percent of the cases, and hypes- 
thesia to touch, which was observed in 12 percent. Nerve-trunk ten¬ 
derness was elicited in only a single instance. The mean hemoglobin 
was 11 grams, and the average red blood cell count 3,400,000. 

The clinical features of the second series were more variable. The 
conditions under which these persons had been interned were less 
constant. Consequently there were several in the group who showed 
comparatively little evidence of malnutrition. On the other hand, 
many had been on deficient diets for a long period of time. A greater 
number had suffered from edema (68 percent) and from hypesthesias 
(24 percent). The classic signs of “wet” and “dry” beriberi were, 
therefore, more frequently encountered in this group. There were 
three men who had had bleeding gums, and several who had been aware 
of dimness or blurring of vision, or scotomata. The mean hemoglobin 
concentration was 11.2 grams and red blood cell count 3,300,000. The 
average weight loss and the state of tissue depletion was roughly simi¬ 
lar in both series. 


SPECIAL OBSERVATIONS 

The patients studied clinically (B-29 fliers and others) constituted 
a representative sample of the repatriates admitted to the sick list 
of the ship. Other representative samples were studied by specialized 
clinical services or by laboratory examinations. These studies afforded 
a more detailed picture of the effect of malnutrition and avitaminosis 
on the various systems of the body. 
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Eyes .—Forty patients were examined by the Ophthalmology De¬ 
partment to determine the integrity of the peripheral visual fields. 
External evidence of disease of the conjunctivas and of the corneae 
was also sought. Bitot spots, indicative of vitamin A deficiency, were 
observed in one B-29 flier who had been on bare subsistence for 13 
months. Subjective photophobia was present in a number of instances, 
but no patient showed the conjunctivitis, pericorneal vascularization, 
or interstitial keratitis described as due to riboflavin deficiency. Slit- 
lamp observations were not made. The visual fields were contracted 
in all 140 patients. The ability to recognize color at the periphery of 
vision was particularly impaired. Eight patients were reported as 
being wholly unable to recognize green and one patient could 
recognize neither red nor green. In addition tliere were central sco¬ 
tomas of varying sizes in the majority of cases studied. Some of the 
optic disks were slightly pale but no other fundal abnormalities were 
noted. 

Psyche .—On the night of 29 August 1945, when the first group came 
aboard, many of the repatriates were excited and euphoric. Their 
pupils were widely dilated. Later, when those who were admitted to 
the wards were studied more carefully, it was noted that they dis¬ 
played an indifference toward their harrowing experiences. The psy¬ 
chiatrist expressed the view that this indifference was a manifesta¬ 
tion of apathy, and he noted that the men were less boisterous than 
one would expect a healthy group of their age to be. Some of the 
men complained of what they called “Tokyo memory.” They noted 
a spotty amnesia for both recent and remote occurrences. Several had 
amnesias for the events associated with their parachute jumps. Oth¬ 
ers could remember their children’s faces but not their names. On 
the whole, however, there was little evidence of disorientation, and 
there were no conf usional psychoses, or states of increased irritability 
or abnormal anxiety. 

The absence of confusional psychoses or other profound mental dis¬ 
turbances can apparently be explained only on the basis that psychotic 
prisoners did not survive. There were several reports of prisoners 
who had been removed from their cells because of mental aberrations 
of one type or another. It is possible that they were neglected or 
killed. Many prisoners reported that cellmates had lost their will to 
live. They said that such a change in mental status was usually fol¬ 
lowed by anorexia, failure to eat, and starvation. 

The oral cavity .—Fifty patients were examined by the Dental De¬ 
partment. Almost all showed bluish-red injection of the tongue, flat¬ 
tening of the papillae, and a rather smooth surface indicative of mild 
niacin deficiency. There was no instance of really severe glossitis, 
and although many had soreness of the tongue at the time of adinis- 
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sion, this was thought to be due to excessive smoking. The comers 
of the mouth were singularly free from cheilosis. There were no 
frank instances of spongy or bleeding gums suggestive of scurvy, al¬ 
though the interproximal papillae were often inflamed and bright red 
in color. There was surprisingly little evidence of Vincent’s infec¬ 
tion, and the amount of dental caries did not exceed that which would 
have been anticipated in a group of well-nourished persons. 

Skin .—Dermatologic consultants took part in the screening of pris¬ 
oners and in the care of patients admitted to the wards. No instance 
of pellagrous dermatitis was observed. One patient, who complained 
subjectively of chapped lips, had fine, scaly, somewhat crusted des¬ 
quamation of the nasolabial folds, and a dry, corrugated, inelastic 
atrophy of the skin of the neck. It was believed that the lesions of the 
nasolabial folds might indicate a deficiency of riboflavin. Many 
patients were covered with bluish-bronze plaques of cutaneous ery¬ 
thema, indicating sites of previous insect bites. Numerous prisoners 
had observed the slow healing of cutaneous sores during their con¬ 
finement. A striking observation was the absence of acne among the 
malnourished repatriates. This observation may give further evi¬ 
dence to support the belief that acne is in some way related to carbo¬ 
hydrate metabolism. 

Car-diovascnlar ftyafem .—There was one patient who died shortly 
after admission with classic right- and left-sided congestive heart fail¬ 
ure. This man had such great muscular weakness that he could neither 
swallow nor talk. In addition he had tachycardia, distant heart 
sounds, rales at the lung bases, orthopnea, edema, cyanosis, complete 
auriculoventricular dissociation and premature ventricular systoles. 
The electrocardiogram failed to show abnormal T waves or prolonga¬ 
tion of the Q-T interval. The pathologic findings were typical of 
beriberi heart disease, including accumulations of fluid in the serous 
cavities, degeneration and edema of the myocardium, and marked 
dilatation of the right auricle. 

With the exception of this one case, there was no patient with 
findings suggesting congestive heart failure. One patient, during the 
initial screening examination, had a gallop rhythm which promptly 
disappeared with rest and restored nutrition. Despite muscular weak¬ 
ness, dyspnea was not a common finding and in no case, except the 
fatal one described before, was orthopnea noted. The cardiac sounds 
were for the most part of excellent quality. Intravenous fluids were 
freely administered to the patients without evidence of left-sided bean 
failure. 

Routine 6-foot heart roentgenograms were made on all the patients 
and failed to suggest right-sided cardiac enlargement in a single in¬ 
stance. The volume of radiographic work unfortunately precluded 
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fluoroscopic examinations or special oblique views. Electrocardio¬ 
grams were made in 50 cases. These showed a tendency toward the low 
voltage type of tracing, but in none did all the complexes register less 
than 5 millivolts. None showed inversion of the T waves in the first 
or second leads, and none showed prolongation of the Q-T interval. 

Although the myocardium may well have been involved in many 
of the patients, there was little evidence of sufficient disease to produce 
significant congestive failure. 

Gastrointestinal tract. —On arrival most of the repatriates had 
voracious appetites. An unsuccessful attempt was made to control 
overeating and although most of the patients tolerated large quanti¬ 
ties of food without discomfort, a small percentage began to complain 
within 24 hours of abdominal fullness, distension, and cramping. On 
physical examination the abdomens of some of these individuals were 
tense and tympanitic with hypoperistalsis. Most of these symptoms 
and findings disappeared after limitation of food and water intake and 
the administration of simple enemas. 

About 50 percent of the patients had severe watery diarrhea at the 
time of admission. Although 196 stool specimens were examined 
microscopically, there were less than 10 patients on the entire ship 
with proved amebiasis, which responded to therapy with emetine. 
There was a considerably larger number from Camp Omori who, on 
about 15 August 1945, had suffered from an epidemic of prostrating 
febrile diarrhea probably of bacillary origin. Stools from 50 of the 
more persistent ones were cultured on Salmonella-Shigella agar but no 
suspicious organisms were isolated. On the other hand there were 
several patients with cellular exudates characteristic of bacillary 
dysentery. None presented symptoms of ulcerative dysentery. Sig- 
moidoscopic examinations were not performed. 

The management of diarrhea varied somewhat on the different 
wards. Most of the patients were given low-residue diets which they 
freely supplemented by visits to the general mess. Symptomatic 
medication, such as paregoric and bismuth, was employed in most cases. 
Half the cases of diarrhea subsided after about 3 days, and the great 
majority disappeared within 1 week. 

Blood plasma. —Determinations of the plasma proteins by the 
plasma-specific gravity technic were performed in 16 patients with 
edema and 15 patients free from edema. Three of the edematous 
patients had concentrations below normal (5.0,5.3, and 4.5 grams per¬ 
cent). In these the edema was attributed to hypoproteinemia. The 
remainder of these patients had protein concentrations between 6.5 
and 8.4 grams percent. The mean concentration of the entire series, 
including the 3 low readings, was 6.8 grams percent. This compares 
with a mean concentration of 7 grams percent in the non-edematous 
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subjects. Separate determinations of the albumin and globulin com¬ 
ponents were not made. 

CLINICAL EVIDENCE OF SPECIFIC DEFICIE.NCIES 

Fat .—There is no question from the weight loss and emaciation that 
the subcutaneous fat stores were depleted in most of the repatriates at 
the time of admission. The blood cholesterol concentration, which 
may be a comparative index of total blood lipids, is said to be depleted 
in starvation. Unfortunately there was no opportunity to perform 
this determination. 

Protein .—^According to Youmans (I) weakness is a predominant 
symptom of protein depletion. Marked asthenia was prevalent among 
the repatriates, as were edema and weight loss, both of which may 
result from deficiency of body protein. The extreme wasting of 
skeletal muscle also indicates protein lack. The comparatively nor¬ 
mal plasma-protein concentrations would, at first, appear to contradict 
this. However, it is known that the plasma protein exists in a state 
of dynamic equilibrium and tends to maintain its concentration even 
with experimental variations in the blood volume (2). Moreover, 
White (3) points out that plasma proteins and the tissue proteins are 
independently synthesized from amino acids. The amino acids are 
therefore, the circulating reservoir from which both are derived. 

Thus the plasma proteins are not the stock proteins of the body, nor 
do they even represent proteins in transit. Peters (4) states that 
when the body stores of protein are depleted by starv'ation, only 15 per¬ 
cent is lost from the plasma, the other 85 percent coming from other 
tissues. For this reason the plasma protein concentration is not a 
reliable guide to malnutrition. Conversely the amount of protein nec¬ 
essary to restore the plasma values to normal cannot be calculated 
from the deficit in the circulating blood. A much greater amount is 
needed. 

Carbohydrates .—No studies were undertaken to show the effect of 
longstanding malnutrition on the liver. Undoubtedly the glycogen 
stores were grossly depleted much of the time, although temporarily 
restored following meals. Gross examination of the one liver avail¬ 
able at autopsy showed marked atrophy. The right and left lobes were 
little more than an inch in thickness, and there was a yellowish color 
suggestive of fatty infiltration. The role of carbohydrate in offsetting 
the deposition of fat in the liver is well known, but there are other 
substances such as inositol, methionine, and choline which abet its 
effect. Moreover, Lund and Levinson {6) describe liver atrophy of 
this type as a manifestation of protein lack; hence, there is no con¬ 
clusive proof that any permanent structural changes resulted from 
deficieiK'y of carbohydrate. 
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Vitamin A .—No dark adaptation tests or determinations of plasma 
vitamin A were performed. None of the patients complained of night 
blindness, which is generally considered to be the earliest manifesta¬ 
tion of vitamin A deficiency. A careful search was made for Bitot 
spots—small triangular regions of cornification at the medial and 
lateral poles of the comeal limbi. These were seen in only one case, 
that of a B-29 flier who had been on extremely sparse rations for over 
a year. They represent the earliest epithelial change which results 
from deficiency of this vitamin. Photophobia was noted by a number 
of prisoners, but severe ocular manifestations such as keratomalacia 
and xerophthalmia were not encountered. Hyperkeratosis follicularis 
was also absent. Some vitamin A was doubtless afforded by the few 
green vegetables and the fish eaten by the prisonei*s. Moreover, as 
Luck (tf) points out, the body stores of vitamin A are adequate for a 
long period of months. In general there was little evidence of vita¬ 
min A deficiency. 

Vitamin {thiamine ).—Deficiency of thiamine unquestionably 

played an important role in producing the paresthesias, hypesthesias, 
and reflex changes so often observed. It was probably responsible for 
most of the visual disturbances, particularly the constricted fields of 
color vision and the central scotomata. Kea {17) states: “Retrobulbar 
neuritis is found in some cases of beriberi, which is evidenced by the 
presence of a central scotoma for white and colors, but sometimes for 
the latter only. The peripheral fields of vision may show contraction. 
• * * From the occurrence of central scotoma it is obvious that 

atrophy of the papillo-macular bundle is sometimes found, but prac¬ 
tically never a complete optic atrophy (Elliot).” Thus the nervous 
system showed ample evidence of thiamine lack. With the exception 
of one fatal case of congestive heart failure from a beriberi heat, there 
was less striking evidence of cardiovascular damage. The role of 
thiamine in producing hunger edema is discussed later. 

Vitamin {ribofavin ).—One of the patients in the B-29 flier 

group was noted to have areas of scaly erythema at the nasolabial 
folds. This is described as one of the characteristic features of ribo¬ 
flavin deficiency. There was a suggestion of magenta macroglossia in 
many cases, but little cheilosis, so that there was minimal evidence of 
ariboflavinosis. 

Niacin .—There was no classic pellagra. Many of the patients had 
bluish-red injected tongues, with flattening of the papillae and smooth 
surfaces. In some instances these tongues were sore, although exces¬ 
sive smoking after liberation was undoubtedly a factor. The glossitis 
was undoubtedly the result of a mild deficiency of niacin. As pre¬ 
viously noted, there were no confusional psychoses, and no examples 
of pellagrous dermatitis. Diarrhea was a prevalent symptom, but 
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this may have resulted from infectious or other nutritional causes. 
These are discussed in a subsequent paragraph. 

Pyridoxine. —It has been noted that in some cases of human vitamin 
B deficiency, complete recovery has not followed the use of crystalline 
thiamine, riboflavin, and niacin alone. There has been residual mus¬ 
cular weakness or evidence of central nervous system damage. In 
these cases pyridoxine is reported to have been effective. A very few 
of the patients observed by us gave evidence of neuromuscular inco¬ 
ordination on the heel to knee test, or had positive Romberg tests or 
Babinski’s sign. It may be that some of these findings were due to 
lack of pyridoxine. 

Pantothenic acid, hiotin, inositol, paraminjohemoic acid. —^Deficien¬ 
cies of these substances, customarily considered to be components of 
the vitamin B complex, give rise to no symptoms or signs in human 
nutrition. There is consequently no clinical evidence <mi which to 
presume that the repatriates were suffering from a lack of them. 

Vitamin C .—^Although the blood concentration of ascorbic acid was 
not determined, it is certain that all the patients had suboptimal sat¬ 
uration of this substance. Full saturation requires from 80 to 100 
milligrams daily (7), and the diets were obviously inadequate to 
furnish this amount. Although a few of the long-term prisoners stated 
that at one time or other they had had bleeding gums, at the time of 
admission there was no clinical evidence of scurvy. Apparently the 
diets consumed were at least adequate to prevent widespread suffering 
from this cause. 

Pijoan and Lozner (7) recently experimented with six human sub¬ 
jects. These were saturated with ascorbic acid (400 to 500 milligrams 
daily for from 4 to 6 days) and then were placed on a diet lacking 
in vitamin C but adequate in all other respects. None developed 
scurvy until 5 or 6 months had elapsed. Gingivitis appeared only 
in one case. This experiment is certainly confirmetl by tbe clinical 
observations made on our subjects. 

Vitamins D, K, and E. —There was no clinical evidence of deficiency 
of any of these substances. 

Extrinsic factor. —^'fhe hepatic hematopoietic factor necessary for 
the prevention of macrocytic anemia needs for its synthesis (a) an 
extrinsic factor which is present in yeast, beef, and other substances, 
and (b) an intrinsic factor secreted by the gastric mucosa. Pernicious 
anemia results from deficiency of the intrinsic factor, whereas defi¬ 
ciency of the extrinsic factor is one of the mechanisms which lead to 
sprue. None of the repatriates had classic sprue, but there were some 
manifestations of the disease which deserve comment 

Almost all of the patients had marked anemia. This was approxi¬ 
mately normochromic (mean hemoglobin 11.1 grams; mean red 
blood corpuscle count 3.350,000; mean color index 1.05). The ane- 
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3. Mess Hall of U. S. S. Benevolence. Here the rei)atriates ate eiioriuuus quanti¬ 
ties of fftod despite initial efforts at restrictiiig tlieir diets 

mia of sprue may be hypochromic and miciwytic in the early stages, 
hut is characteristically macrocytic when well established (^). The 
mean color index encountered among the repatriates is, therefore, not 
inconsistent with the anemia of sprue. The volume index would have 
been of value, hut unfortunately volume indices were not available. 

The possibility that the anemias observed in the repatriates were re¬ 
lated to sprue, or deficiency of extrinsic factor, gains strength from 
the fact that anemia is not described as a classic finding in any other 
deficiency disease except severe pellagra. The absence of characteris¬ 
tic mental or cutaneous findings excludes this possibility. 

The distribution of muscular wasting and the protuberant soft 
abdomens (to which the prisoners referred as “rice bellies”) were 
typical of sprue. Stitt’s illustrations of wet beriberi show individuals 
with abdominal musculature of extraordinarily good tone whereas 
Hanes’ (<^) photograph of tropical sprue illustrates perfectly the 
flaccid protuberant abdomens seen among the malnourished prisonei*s. 

Many of the ])risoners had suffered from longstanding diarrheas, 
but the stools were not large and foamy as one would expect in .sprue. 

There wuis no oral moniliasis. Glucose tolerance tests were not per¬ 
formed. The curve is flat not only in sprue, but also in other states 
of malnutrition, so would hardly have been of value in differential 

Original from 

UNIVERSITY OF CALIFORNIA 


Digitized by Google 




806 


NAVAL MEDICAL BULLETIN 


[VOL. 4*, SO. « 


diagnosis. In short, there was no classic sprue syndrome, but a defi¬ 
ciency of extrinsic factor may well have contributed to the develop¬ 
ment of anemia, the selective muscular wasting, and the protuberant 
abdomens. 

Management .—On arrival of the repatriates an initial attempt was 
made to give them comparatively light diets composed of readily di¬ 
gestible substances. It was feared that more substantial food would 
produce gastric and intestinal distension as well as other digestive 
disturbances. It was soon discovered, however, that the patients 
craved food and would eat several servings in spite of all efforts to 
prevent their doing so. Inasmuch as the voracious appetites of those 
fed first left nothing for the late comers, larger quantities of food were 
served (fig. 3). It was soon found that about 90 percent of the 
patients could eat 6 full meals a day supplemented by ice cream and 
chocolate bars without any untoward symptoms. The dietician esti¬ 
mated that the average repatriate took at least 6,000 calories a day, 
15 percent being derived from protein, 40 percent from fat, and 45 
percent from carbohydrates. The vitamin supplements varied some¬ 
what on the different wards, A sample basic daily ration is as 
follows: 


Vitamin A__l.'i, 000 units. 

Vitamin Bi (thiamine)_ 20 mg. 

Vitamin Bj (riboflavin)__ 10 mg. 

(niacinamide)- 60 mg. 

Vitamin C (ascorbic acid)_ 225 mg. 

Vitamin D_ 1,200 units 


In addition 25 milligrams of intramuscular thiamine were given to 
all patients with neuropathies and 150 milligrams of niacinamide 
were administered to those with diarrhea. On other wards larger, 
rather than smaller, quantities were utilized. 

Even with subsiding edema, the patients gained weight with amaz¬ 
ing rapidity. In some cases 24 pounds were gained in as short a 
time as a week. The patients on whom this observation was made 
lost their edema during this time and their well-being increased tre¬ 
mendously. The neurologic signs and symptoms showed less rapid 
improvement, and mo.st of the patients were transferred for air evac¬ 
uation or to other vessels before much change was noticed. 

COMMENT 

Edema ,.—The standard literature on beriberi heart disease is largely 
based upon two sources: (1) Autopsy studies of oriental beriberi (P), 
and (2) clinical observations on malnourished alcoholics in city hos¬ 
pitals {10'). The onset of cardiac failure is associated with changes 
in the nervous system, in the peripheral vascular system, and in the 
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myocardium. The muscle of the heart often shows hydropic degen¬ 
eration and an increase in intercellular substances. The cardiovascu¬ 
lar disturbances, however, do not follow a rigid pattern. Bight ven¬ 
tricular failure is most typical, but left ventricular failure, arteriolar 
dilatation, and peripheral circulatory collapse occur singly or in 
combination. 

The “hunger edema” of inanition has been ascribed to thiamine 
lack causing congestive cardiac failure (5). In our series there was 
one autopsy of a case of typical beriberi heart with failure. There 
was one case of temporary gallop rhythm. Examination of all of the 
other patients with edema did not disclose any evidence of significant 
cardiac involvement. The 6-foot heart roentgenograms and the elec¬ 
trocardiograms showed normal findings in all the surviving patients. 
The patients did not have dyspnea, orthopnea, tachycardia, arrhyth¬ 
mia, or radiographic evidence of cardiac enlargement. It is appar¬ 
ent, therefore, that clinical and laboratory findings which might be 
interpreted as evidence of congestive failure were not encountered 
with sufficient frequency to explain the edema on that basis. 

Serum albumin is the most important protein factor in the-main¬ 
tenance of the osmotic pressure of the circulating plasma. Globulins 
make a lesser contribution. Measurement of the total plasma pro¬ 
teins indicated hypoproteinemia in only three instances. Most of 
those with edema had normal protein values. Thus no correlation 
between the total plasma protein and the edema could be made. 

Estimation of the plasma albumin might have detected a significant 
number of cases of hypoalbuminemia. In inanition albumin is the 
first protein to be depleted after stored tissue protein {11). Regenera¬ 
tion of albumin from endogenous or exogenous protein is a compli¬ 
cated and sometimes retarded process. A more rapid globulin manu¬ 
facture might have compensated for depletion of albumin and so 
obscured the essence of the deficiency. Furthermore as the plasma 
albumin falls and transudation occurs, there may be a reduction of 
plasma volume (i). These variable factors have the effect of making 
a quantitative measurement of the total protein in the plasma of the 
malnourished patient an unreliable measurement of the actual albu¬ 
min deficit. 

The relative roles of thiamine and proteins in the treatment of 
hunger edema is not clear {12). Among the malnourished repatriates 
thiamine hydrochloride was not specific in relieving the edema even 
in cases where the total plasma protein was normal. This observation 
is in accord with the similar experiences of Youmans (f), Raynaud 
and Laroche {13 ), and Gounelle, Bachet, and Marche {H). In associa¬ 
tion with a protein-rich diet, however, thiamine undoubtedly contrib¬ 
utes to the disappearance of edema. In fact Simonart {16) states 
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that thiamine alone causes hunger edema to disappear. If thiamine 
plays an important role this may be related to an increased peripheral 
capillary bed as suggested by Weiss and Wilkins {10). This may con¬ 
tribute to edema formation by exposing the hydrostatic pressure of the 
arterioles to a larger area of capillary endothelium or by an actual 
increase in capillary permeability as suggested by Krogh {16). 

Protein hyper-alimentation, plasma infusions, and blood transfu¬ 
sions had a quicker beneficial effect in relieving edema among the 
evacuated war prisoners than did large parenteral doses of thiamine 
hydrochloride. This was noted in some patients who had been re¬ 
ceiving it in daily doses of 50 milligrams. Many of them showed no 
subsidence of edema until 200 grams of protein hydrolysate orally, 
blood, or plasma were given as a supplement to the high protein diet. 

Some of the patients became edematous after coming aboard. This 
was despite a high intake of both protein and thiamine hydrochloride. 
A liberal intake of fluids and the ingestion of normal amounts of salt 
seemed to be a factor. The physical economy had been adjusted to a 
poor salt intake during months of deprivation. Recovery from edema 
was hastened when, in addition to the other measure, the salt intake 
was restricted to less than 5 grams and the fluid intake to 2 liters. 

Digestive symptoms. —Gastro-intestinal disturbances, especially al¬ 
terations in bowel function (diarrhea and constipation), are among 
the commonest manifestations of vitamin deficiency. In the absence 
of pellagrous dermatitis and fatty stools characteristic of sprue, it was 
not possible to be specific in classifying the diarrheas as expressions 
of unitary dietary deficiencies. Specific therapy with parenteral liver 
extract was not employed, so that its therapeutic effect could not 
have been a factor in the rapid recovery which was observed in most 
of the cases. However, the “rice bellies” resembled those seen in the 
typical cachexia of sprue. The restoration of the stools to normal 
consistency within a short period of time without large amounts of 
specific therapy indicated that the total nutrition was related to the 
diarrhea. The diarrhea thus, appears to have been the result of 
multiple dietary deficiencies. In every case of diarrhea shigellosis 
and amebiasis were considered. 

Adaptation to def-cient diet .—^The repatriates under consideration 
had subsisted on varying types of diets. All the diets were inadequate 
according to recommended standards. The majority of the prisoners 
had lived on a mixture of grains, consisting of unrefined rice, rj^e. and 
barley. Fish, breadstuffs and a few green leaves boiled in water were 
occasionally added. It is apparent that several factors were deficient: 
notably protein and extrinsic factor. There were also sub-optimal 
amounts of vitamin A, thiamine, vitamin C, and vitamin D. The 
presence of these substances in small amounts, however, may explain 
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the relative absence of more specific symptoms and signs of avitam¬ 
inosis. The repatriates, who had subsisted on prison rations of the 
worst sort, did not show evidence of typical vitamin A deficiency, 
ariboflavinosis, sprue, pellagra, or scurvy. The absence of such avi¬ 
taminoses raised the question whether the minimum daily requirements 
of many vitamins might not be lower than generally recommended. 

It is common knowledge that frank nutritional disease was not com¬ 
mon in Great Britain during the war, even though the average diet for 
years was well below recommended standards. Some nutritional 
standards may be needlessly high. 

Among the patients studied on the Benevolence were a number of 
rugged and aggressive individuals who had been in prison camps for 
as long as 3 years. Their ability to do hard work had gained for them 
Jobs on road projects and farms. These men took food when they 
could find it. They foraged in freight cars containing sacks of grain 
and thus supplemented their issued rations. Most of them showed 
little evidence of malnutrition. The answer to their comparative 
well-being was found in their acquisitive habits. 

The condition and survival rate of the much larger group of pris¬ 
oners who had not foraged were harder to determine. The survivors 
among them appeared to have made a selective adaptation to their 
limited diets. 

The capacity of the organism to adjust gradually to low levels of 
intake is still unproved. The effect of sudden and rapid withdrawal 
of nutritional essentials in precipitating severe states of malnutrition 
has not been studied in humans, and the question of adaptation is not 
answered by the uncontrolled study of these prisoners. However, it 
seems justifiable to theorize that vitamin and other nutritional re¬ 
quirements have been placed too high, and that humans do adapt 
themselves to abnormally low levels of nutritional intake. 

SUMMARY AND CONCLUSIONS 

1. One thousand five hundred and twenty repatriated prisoners of 
war were examined aboard the Navy hospital ship U. S. S. Benevo¬ 
lence. Of these, 320 were admitted to the sick list because of physical 
disability. The remaining repatriates with minor degrees of dis¬ 
ability not requiring hospitalization were immediately evacuated tt) 
the United States on transports. 

2. Fifty-three of the repatriates admitted to the sick list were stud¬ 
ied clinically and their symptoms and signs of malnutrition were tabu¬ 
lated. All had been on deficient diets. 

3. In most of the prisoners there was clinical evidence of multiple 
dietary deficiency, but none of the syndromes indicated classic beri¬ 
beri, pellagra, scurvy, or sprue. The absence of these clinical enti- 
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ties suggests that the usual standards of vitamin requirements may 
be too high. 

4. Hunger edema was one of the most puzzling findings. In only 
one case could this be traced to right-sided congestive heart failui-e. 
In general there was no response to thiamine hydrochloride alone, 
but extra protein rations, casein hydrolyzates, and intravenous blood 
and plasma gave prompt relief. 

5. Despite the dramatic response of edema to protein restoration, 
the total plasma proteins were found to be depleted in only three in¬ 
stances. 

6. The clinical findings of the patients indicated definite deficiency 
of the vitamin B complex, extrinsic factor, and protein. On the other 
hand there was little indication of deficiency of vitamins A, C, D, E. 
or K, or of essential minerals. 
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OBSERVATIONS AND DATA ON PREVEN- 
TION OF POISON-OAK DERMATITIS 

GEORGE G. NOVACOVICH 
Lieutenant, Junior grade (MC) U. S. N. R. 

Poison-oak dermatitis has occurred to such an extent that it con¬ 
stitutes one of the major causes for time lost from training at Pre- 
Flight School, St. Mary’s College, California. 

Poison oak, as it is known on the West Coast (poison ivy, Toxicoden¬ 
dron divaemiloha) grows in the form of vines or low erect bushes and 
is able to adjust itself to varied environmental conditions. It is found 
along the coastal area in southern Canada, Washington, Oregon, Cali¬ 
fornia, and the northwestern portions of Lower California. In Cali¬ 
fornia it is found from the foothills of the Sierra Nevada range to the 
coast. Little of the plant is found in the Sacramento or San Joaquin 
valleys, it being present rather in the foothills, the valley streams, 
mountain slopes, and mountain valleys. Little of the plant is found 
above 4,000 feet, and 5,000 feet is generally agreed to be about the 
highest elevation at which it grows. There is less growth in the arid 
i-egions with none growing in desert areas, and optimum condition for 
growth is in those areas in which the rainfall is from 20 to 40 inches 
per year. The shiiibs are 4 to 8 feet high and do not show a great tend¬ 
ency to climb; in redwood forests, however, areas of high rainfall, the 
stems may grow to a height of about 75 feet. The leaves which begin 
to come out in March are divided into three leaflets, lobulated or non- 
lobulated, which are arranged alternately on simple stems. Familiar¬ 
ity with one of the forms of Toxicodendron should make it possible to 
recognize any of the various types. There have been numerous classi¬ 
fications and synonyms but in general the classifications emphasize 
three types of poison ivy which seem basically the same species with 
no fundamental difference between them. 

The following is the classification of Kuntze as adopted by the United 
States Herbarium in Washington, D. C., and has been used by Spain 
{ 2 ) : 

1. Toxicodendron toxicodendron (Toxicodendron (fivcrcifolium) 
(found in central states). 

2. Toxicodendron radicnnft (eastern ivy), 

3. Toxicodendron divertsiloho (poison oak found in West Coast 
area). 
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Poison Oak. (After Britton and Brown.) This type of poison ivy is com¬ 
monly referred to as poison oak, the reason being the very definite oak-llke leaf 
which gives It the specific botanical name “querclfolla” or “oak-leaT’ poison 
Ivy. It is a Rhus ami in no way an oak or in any way related to the oaks. This 
type of poison ivy has a number of names among botani.sts most of which refer 
to the oak-like leaf or to the fact that it remains a rather small shrub, or a re- 
, cumbent vine. 


The present evidence {2) {1) indicates that tlie allergenic oleoresins 
from the different types of poison ivy, Japanese lac trees, and poison 
sumac are identical and that successful immunization with an extract 
from any one should provide protection against any of these plants. 
Shelmire demonstrated that the ingestion by 11 persons of 1 ounce 
each of 1:100, 1:50, and 1:25 dilutions of the oleoresin of Toxico¬ 
dendron radicam over a period of 8 months resulted in hyposensitiza¬ 
tion of these persons to all 4 species, including Toxicodendron vemix 
or poison sumac, where previously all had been sensitive to dilutions of 
1:1000 or higher. 

Measures for control of poison dermatitis should consider the possi¬ 
bility of eradication of the plants (J) by means of application of 
ammonium sulfamate solution (using % to 1 pound of the chemical to 
1 gallon of water), Diesel oil, sodium chlorate solution or powder, the 
jar method employing a solution of 1 percent arsenic trioxide, and the 
removal of plants by digging them up. The first three agents de¬ 
scribed destroy other plants, and organic material when mixed with 
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sodium chlorate is highly inflammable and easily ignited; it should 
not be used in the summer. 

Parenteral administration .—^Parenteral administration of ivy anti¬ 
gens is thought by many workers, among them Clarke and Hanna (4) 
and Molitch and Poliakoff (5) to confer a practical degree of clinical 
immunity in the majority of subjects. The number of injections ad¬ 
ministered varied from 4 to 20. 

After having administered these injections it was noted there were 
fewer cases of dermatitis after casual exposure in the held among those 
having received the injections than among controls. It has been 
noticed however that there is no lessening of the reaction (5) (7) to the 
patch test following the parenteral administration of the antigen 
which strongly suggests that such a person would contract poison-oak 
dermatitis following a sufficient exposure. 

Prophylaxis with oral antigens .—The results of investigation {S) 
(tf) {9) indicate that hyposensitization and desensitization as demon¬ 
strated by both the patch test and trial in the field may be best achieved 
by the oral administration of the poison oak residue in a sufficiently 
large dose. This state of immunity or partial immunity when con¬ 
firmed by patch tests appears to be a temporary one, being of 5 to 6 
months’ duration. With the present available means this method 
appears to be the one of choice for conferring the greatest degree of 
protection against the irritant of the ivy plants. Shelmire (ff) recom¬ 
mended that the total dosage in an average case should comprise about 

2 cc. of an ivy leaf oil dispensed in 1-ounce bottles of 1:100,1:50, and 
1:25 dilutions and administered over a period of 8 or 9 months. Gold 
and Masucci (5) gave an initial dose of 0.5 mg. of ether-extracted ivy 
residue and gradually increased the dose until at the end of 45 days the 
daily dose was 150 mg. Ten of this group of 20 were desensitized, 6 
hyposensitized, and the remaining 4 were unaffected. Approximately 

3 grams of the residue were consumed by each person. Eighty per¬ 
cent developed skin reactions, usually in the first 2 or 3 weeks, varying 
from localized or diffuse erythema to vesiculation with edema and 
desquamation, particularly of the fingers. If the treatment was con¬ 
tinued despite skin reactions gradually increasing doses were tolerated 
by the patients. If the reactions are severe the medication may be 
discontinued {10) for a few days and then started again using the last 
dose rather than a smaller one. Very large oral doses of the oleoresin 
given orally over a period of months were apparently tolerated with¬ 
out any demonstrable damage to the individual as indicated by a nor¬ 
mal blood pressure, urinalysis, blood count, and general physical 
examination. 

Characteristics of oleoresin .—The evidence {2) from the investiga¬ 
tions of (a) Majima and associates, (b) Foyama, (c) Hill, Mattacotti, 
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and Graham indicates that the active agent in ivy is a nonvolatile oil 
called urushiol which is apparently quite similar or possibly identical 
in all forms of ivy, sumac, and Japanese lac trees. It is a benzene 
compound with formula of C 21 HS 2 O 2 . Ether or acetone appear to be 
the preferable solvents for urushiol rather than alcohol or carbon 
tetrachloride (//) as the resulting solutions when the first two are 
employed are more allergenic. This allergenic resin is quite stable 
{13) and deteriorates very slowly. A solution of oleoresin in ether 
showed no loss of potency after remaining in a stoppered bottle for 
5 years at room temperature. Squares of cotton cloth contiiminate<J 
by rubbing with crushed leaves were allergenic after 1 year. Poison 
ivy extract mixed with water showed only slight reduction of activity 
after 17 months. There is some evidence that dried lacquer froni 
Japanese lac trees containing urushiol resisted complete oxidation for 
centuries {3). It was demonstrated that the handling of equipment 
used on hikes in areas where poison oak is present resulted in p<iison- 
oak dermatitis in sensitive individuals. Of the many chemicals tried 
there apparently has not been any satisfactory agent which readily 
destroys the poison oak allergen and which can be used in prophylaxis 
of ivy dermatitis. Howell (12) states that 10-percent potassium per¬ 
manganate solution prevents or diminishes the severity of the derma¬ 
titis if applied within the first 15 minutes after exposure. In highly 
sensitive persons washing with 10-percent potassium permanganate 
solution 15 or more minutes after exposure did not lessen the severity 
of the rash. Thorough washing with soap and water after contact 
with the irritant and the pre-exposure application of petrolatum. 10- 
percent ferric chlorite or 10-percent sodium perborate ointment did 
not prevent ivy dermatitis. Several drugs, including calamine, mag¬ 
nesium oxide, lead acetate, ferric chloride, and alkaline hydrogen per¬ 
oxide were tested (13) to determine their chemical actions on the 
resin. Of these only alkaline hydrogen peroxide inactivated the resin. 
The resin retained its irritating properties after being mixed with the 
other chemicals. Ten-percent sodium perborate ointment (14) appar¬ 
ently offers little protection and the benefit if any seems mechanical 
in nature. Sodium perborate was found, after repeated testing, not 
to inactivate the resin. 

Experimental data. —Experiments were performed to reduce the 
amount of poison-oak dermatitis through the use of a topical agent 
which could be quickly and easily applied when needed either in the 
form of an ointment or solution rather than by attempting mass desen¬ 
sitization of known susceptibles which would prove technically diffi¬ 
cult. Chlorinated lime, described in the U. S. Dispensatory as a chemi¬ 
cal compound best represented by the formula CaC)Cl(Cl), associated 
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with varying amounts of calcium hydroxide and moisture is an 
oxidizing agent which exerts a powerful action on organic matter 
and volatile oils. This agent and a Navy antigas protective ointment 
were tested for their efficacy against the ivy resin. 

Thirty individuals with known definite susceptibility to poison oak 
were patch tested in the manner described next. Most of these indi¬ 
viduals had had a recent attack of poison-oak dermatitis. 

1. Acetone solution of the poison oak extract, 1; 200, was placed 
on the volar surface of the forearm and the area covered with gauze 
which was held in place by adhesive tape. The gauze and tape were 
removed after 24 hours and the patient was observed daily for several 
days as occasionally delayed reactions occurred. Most reactions had 
fully developed by the third day. All of the patch tests, using various 
materials and combinations, were done in a similar manner and left 
on for 24 hours. Following these tests all individuals had strongly 
positive reactions with vesiculation, the area of involvement measuring 
from % to 1 inch across. These and other reactions with vesiculation 
were treated by breaking the blisters with an alcohol saturated gauze 
sponge, applying a solution of 20-percent tannic acid and 1-percent 
phenol and covering the areas with gauze dressings. 

2. Navy antigas protective ointment was applied to the skin fol¬ 
lowed by 1:200 poison oak extract in acetone. The 30 individuals 
all had areas of erythema from % to 1 inch across except 3 individuals 
who had reactions with a small number of vesicles, 4 to 6. This in¬ 
flammatory process of mild to moderate degree subsided after 5 to 6 
days without any treatment. 

3. A mixture of Navy antigas protective ointment and poison oak 
extract in a concentration of 1:100 was applied to an area on the arm 
about % inch in diameter. The reaction was quite similar to test 2 
with a resulting erythema similar in size and degree. 

4. Eighteen individuals were tested with Navy antigas protective 
ointment alone as a control with a resulting area of erythema of the 
same size as in tests 2 and 3 but of less intensity. This area usually 
faded away more quickly than the tests in which poison oak was also 
used. This ointment was irritating to the skin if the area of applica¬ 
tion was covered with gauze for 24 hours. 

6. Poison oak extract was mixed with zinc oxide ointment so that 
final concentration contained 1:100 of the oleoresin. Following appli¬ 
cation of this mixture in 10 individuals there was a resulting reaction 
with vesiculation equal in degree and in some instances involving 
an area larger than the reactions in tests using the 1:200 solution 
alone. More than 10 individuals were not tested because of the con¬ 
sistency of the reaction and the undesirability of much dermatitis in 
men in an active program. 
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6. Twenty cubic centimeters of the 1: 200 solution of poison oak 
extract in acetone was mixed with 3 grams of chlorinated lime and 
20 cc. of water. A vigorous reaction followed with very active bub¬ 
bling and churning; after the process subsided 20 cc. of ether were 
added, the contents thoroughly mixed and the ether removed by a 
pipette. The ether mixture was then used for pateh testing. Ten 
individuals were tested with only one slight reaction of redness about 
3 to 4 mm. across while the others were negative without any signs of 
irritation. 

7. Ten-percent sodium perborate ointments (i-S), formulas I and 
II, were used on 8 individuals and followed with 1:200 poison oak 
extract in the usual manner with positive reactions with vesiculation 
in all cases but of approximately one-fourth to one-third the size 
of the control in which 1:200 poison oak extract was used alone. 

8. Ten-percent sodium perborate ointment, formula I, when mixed 
with 10 percent chlorinated lime was followed by a vigorous reaction 
with liberation of gas. This combination was considered unsatis¬ 
factory, Formula II {15) was mixed with 10-percent chlorinated 
lime with no resulting reaction and patch tests were done on 20 indi¬ 
viduals applying the ointment first and following with a 1:200 acetone 
solution of poison oak extract, with only 3 slight areas of redness 
measuring a few millimeters across, the others being negative without 
any signs of irritation# Ointment number II has the following 
formula: 


Cetyl alcohol-35.1 

Stearyl alcohol_•-- 5.3 

Cerestn_ 3. 5 

Castor oil___20.8 

Mineral oil-2L9 

Duponal WA pure_ 1.7 

Sodium perborate-10 

Boric acid_^_ . 7 


9. In seven subjects the 1:200 extract of oleoresin was applied, left 
on for 10 minutes, and the area washed with a saturated chlorinated 
lime solution. Five-percent chlorinated lime by weight was added to 
the water, the mixture agitated, and the clear upper fluid used for the 
washing. Of the seven tests there were only two with small areas of 
redness without vesiculation while the rest of the group had no 
reaction. 

10. The application of poison oak extract 1:200 to the skin was 
followed by 10-percent chlorinated lime ointment 10 minutes later in 
several cases. The reactions were small areas of redness without 
vesiculation in the majority of cases. The remaining group was 
negative. 
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11. Two grams of urea hydrogen peroxide, an effective oxidizing 
agent, were mixed with 10 cc, of 1:200 poison oak extract in acetone 
and 10 cc. of water. A mild reaction with a moderate amount of bub¬ 
bling followed. The mixture was permitted to stand for 10 days and 
the oleoresin then extracted with 10 cc. of ether. On patch testing 
with this ether solution the reactions were fully as strong as before, 
indicating no loss of potency. 

In a group of individuals whose complement averaged essentially 
the same for 1944 and 1945, there were the following sick days in the 
hospital due to dermatitis venenata: March 1944, 61, March 1945, 9 
(14 percent); April 1944,146, April 1945,45 ( 23 percent). The num¬ 
ber of sick days was greatly reduced in 1945 apparently by use of the 
Navy antigas protective ointment. Among the patients in the sick 
bay in March and April 1945 only 1 cadet had used the ointment but 
not to his face where he was afflicted. The remaining persons had not 
used the ointment. No individual in this series who had applied the 
ointment prior to exposure contracted a severe case of poison pak 
dermatitis. There were many who had small patches of poison-oak 
dermatitis but no one among those using the ointment as directed was 
incapacitated because of the dermatitis. The patches of dermatitis in 
these individuals did not show its usual tendency to spread. 

From the above informatimi it is suggested the Navy antigas pro¬ 
tective ointment is an effective ointment in the prevention of ivy rash. 
The ointment afforded protection even when the allergen was mixed 
into the ointment and then applied. This ointment however is irri¬ 
tating to the skin. Although no serious reactions resulted, most indi¬ 
viduals had some erythema where it had been applied. The ointment 
composed of 10-percent chlorinated lime in formula II, alone or with 
the poison oak resins, which proved the most effective in the patch 
tests and furthermore not irritating to the skin, was not given a field 
trial as there was not sufficient material available. From the patch 
test this would appear to be the most effective agent. It proved effec¬ 
tive in preventing or greatly modifying the dermatitis even when 
applied 10 minutes after the application of the oleoresin to the skin. 

There were groups of individuals who took regular 4-hour hikes 
twice weekly into country in which poison oak was plentiful and 
following this exposure some of the groups were instructed to use a 
chlorinated lime solution as a rinse to areas of the body usually in¬ 
volved by the dermatitis. The solution was placed in containers in the 
shower room and was used after disrobing but before going into the 
shower baths. The impression gained was that the' cases of poison oak 
dermatitis among those using the rinse were more mild and did not 
tend to spread as much as the ordinary cases without protection. This 
however is a field trial and is not an exact method. The inactivation 
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of the oleoresin by chlorinated lime suggests the use of tliis agent for 
decontamination of articles contaminated by the ivy resin. Certain 
articles of clothing and gear could readily be washed or sprayed with 
a chlorinated lime solution. The chemical is inexpensive, relatively 
stable when dry, and easily prepared for use. As both Navy antigas 
protective ointment and chlorinated lime are effective against the resin 
it is suggested that chlorinated lime in tuna may be effective against 
vesicant gases and that a solution of chlorinated lime could well be 
used for decontamination of the individual, except for the eyes, and 
for various exposed articles to which the gas tends to adliere. A fresli 
solution could be used either as a wash or spray. 

Both Navy antigas protective ointment and the 10-percent chlorin¬ 
ated lime ointment offer protection which is not due to mechanical ac¬ 
tion but which is due to the destruction or inactivation of the ivy resin. 
These ointments to be most effective should be applied to the skin 
before exposure. 

{fo protection was noted when the resin was mixed with zinc oxide 
ointment. 

There was consistent modification of the dermatitis with the use of 
the 10-percent sodium perborate ointment as recommended by the 
United States Public Health Service but no one was completely pro¬ 
tected by the ointment and this protection may well have been mechan¬ 
ical in action. 

The chlorinated lime solution prevented the dermatitis when used 

10 minutes after the application of 1:200 ivy extract and completely 
inactivated the resin when mixed with it. This was demonstrated by- 
extracting the resin from the mixture with ether and then using tlie 
ether extract for skin testing. The tests were negative indicating a 
destruction of the oleoresin. 

CONCLUSIONS 

1. The various types of poison ivy are fundamentally the same. 

2. The oleoresin in poison ivy, poison sumac, and Japanese lac trees 
is identical. 

3. Hyposensitization to the ivy resin is best achieved by the use of 
large doses of oral antigens rather than by parenteral administration 
of the resin. 

4. l^rea hydrogen peroxide does not inactivate the ivy oleoresin. 

5. Navy antigas protective ointment inactivates the ivy oleoresin 

11 nd protects the user against ivy dermatitis. 

6. Chlorinated lime inactivates or destroys the ivy oleoresin and 
protects the user against ivy dermatitis if used in ointment form 
prior to exposure. 

7. Ten-percent chlorinated lime in a special formula is more effective 
than Navy antigas protective ointment. 
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DIFFERENCE IN CHARACTERISTICS OF POISON IVY AND 


VIRGINIA 

**Poison Ivfr i After Britton and 
Brotm) 



Three leaves. “Leaver three—Let it 
be.” 

Climbing vine, woody when large. 

Edge of leaf smooth. 

Leaf stalk: none or very short. 

Berries are small, flattened globes, 
smooth, and gray. 

Leaves highly colored In fall (scarlet 
and gold). Yellow often predomi¬ 
nates over the scarlet color. 

Grows best in well-drained soil. 


CREEPER 

"^Virginia Creeper*' (After Britton and 
Brawn) 



Five leaves. 

Stem succulent. 

Eklge of leaf serrated; larger than that 
of poison ivy. 

Has deflnite leaf stalk. 

Berries globular, smooth, and blue in 
color. 

Leaves in autumn vivid scarlet color, 
little or no yellow. 

Upland plant, grows best in well- 
drained soil. 
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DIFFERENCE IN CHARACTERISTICS OF POISON SUMAC 

AND SCARLET SUMAC 


'^Poison or **Stvamp Sumac'* 

(After Britton and Brown) 



be.” 

Shrub or small tree. 

Fruit round, oblong, gray, smooth. 

Leaves do not change color in autumn. 
Found in wet and swampy ground. 


**Scarlet Sumac" {After Britton and 
Broivn) 



Leaves narrow and serrated, arranged 
in pairs along stem. 

Shrub or small tree. 

Fruit scarlet and covered with short 
reddish hairs. 

Leaves turn deep red in autumn. 

Upland plant, grows best in dry soil. 
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The great practical importance of discovering better prophylactic 
agents for fungous infections' of the feet impelled the Research Divi¬ 
sion of the Bureau of Medicine and Surgery to extend its efforts along 
these lines beyond the point described in previous communications. 
The study reported in this paper was undertaken at Hart’s Island 
during the summer of 1945 (f) to add further data to the previously 
reported studies on antifungous agents (2) (3 ); and to test additional 
substances for tlieir efficacy in the prophylaxis of fungous infections 
of the feet. 


LNCIDENCE OF FUNGOUS INFECTION 

Because of the great interest in the incidence of fungous infections 
throughout the world, we report our findings on incidence of fungous 
infections at Hart’s Island, New York, in the summer of 1945. A 
total of 1,152 men was examined routinely in order to find subjects 
for the nine prophylactic series. They were drawn without selection 
from the station complement of young male prisoners, and those with 
clinical infection were rejected from the prophylactic series and ob¬ 
served in the therapeutic studies. Results of initial examinations 
were as follows: 

I. Definite etinical signs of infection of the feet 


Men 

1. Very mild degree of infection_ 85 

2. Mild, moderate, and severe infection__ 78 


Total men with clinical infection (14 percent)_183 


* Throughout this communication the term *Tungou8 infection*' la used to indicate those 
findings commonly attributed to that disease. For purposes of this experiment it was not 
thought that mycolo;;ic studies were necessary. 
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II. Minimal evidence of infection of the feet 

Men 


1. Scaling_ 356 

2. Maceration_ 126 

3. Both scaling and maceration_ 114 

Minimal evidence of infection (52 percent)_536 


COMPARISONS OF PROPHYLACTIC POWDERS, MATERIALS AND 

METHODS 

The present study again included the two most promising materials 
of the previous studies, i. e. undecylenic acid-zinc undecylenate powder 
and calcium propionate powder. In addition, the present studies 
included tliiourea powder and diodoquin powder because recent in- 
vitro investigations ^) (6) indicated that these agents may possibly 
have an important antifungous function. Vioform powder was in¬ 
cluded because of its well established lack of irritancy and great use¬ 
fulness in treating certain eczematoid and eczematous skin lesions 
(Manual of Dermatology), and because of its chemical similarity to 
diodoquin. Foot powder, U. S. N. (general issue) and plain talcum 
powder were included as controls. 

In this series of experiments the previously described Hart’s Island 
method of paired comparisons was again employed (2). It was felt 
that the simultaneous use of two different medicaments, each on one 
foot of the same subject offered the best possibilities for direct com¬ 
parisons of efficacy. 

The following are the formulas of the various agents used in this 
study: 

1. Underyletiic-acid-zifw undecylenate powder* {pigmented) 


Zinc undecylenate, W & T- 20. 0 

Talc, U. S. P_ 70. 0 

Undecylenic acid, Grade AA_ 2. 0 

Dibenzo-thio-indip> (red)- 2. 0 

2. Soprnnol powder* 

Calcium propionate. -- ir». 0 

Zinc propionate_ 5. 0 

Polychloro-copper-phthalt >cya n i ne (green)_ __ .5 

Talc, U. S. P_ _ 79. 5 

8. Diodoquin pouider* 

Diodotjuin _ 5. 0 

Talc, U. S. P_ Of). 0 


* Supplied by Wallnce & Tiernan ProduetB, Inc., Hcllcvillc, N. J. 
“Supplied by Mycoloid I.4i bora tor ies, Inc., Little Falla, N. J. 

* Supplied by G. D. Searle and Co., Chicago. Ill. 
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4. Vio form powder'' 


(a) Vloform powder_ 1.0 

Talc, U. S. P-99. 0 

(b) Vloform powder_ 3.0 

Talc, U. S. P_97. 0 


5. Talcum powder 


Purified talc. U. S. P__100. 0 

6. Foot powder, U. S. N., Contract # 140^-1 i6S2A 

Sodium bicarbonate, U. S. P- -- 10. 0 

Sodium borate, U. S. P_ __ o. 0 

Kaolin, N.F_ _ 35.0 

Purified talc, U. S. P_-- 38.0 

Sodium perborate, U. S. _ 10. 0 

Titanium dioxide_ _ 1. 0 

Chlorthymol, N. F _ - -- .5 

Methyl salicylate, U. S. P__ __ .5 

7. Thiourea powder 

Thiourea__ - _ _ - _ 5.0 

Purified talc, U. S. P_ __ _ 95. 0 

8. Undecylenic aoid-undecylcnate ointment^ {pigmented) 

Undecylenic acid, grade AA__ _ _— _ 5.0 

Triethanolamine__ __ 3.0 

Zinc undecylenate, W. & T -- -—- 18,0 

Propylene glycol, N. F__ _ 10. 0 

Carbowax, 1500_ - - - -- 19. 0 

Carbowax, 4000_ _ — — 29.6 

Water, distilled_ 15. 0 

Dibenzo-thio-indigo (red)_ .4 


In general, the methods employed and the precautions taken were 
the same as those reported for the 1944 experiment (J) {2). The 
powders used on the right and left foot, however, were paired as fol¬ 
lows : 


Group I (May 15 to fscptcniher 15) 

Series A: Undecylenic powder ’ vs. no treatment. 

Series B: Undecylenic powder vs. calcium propionate powder. 

Series C: Undecylenic powder vs. talcum powder. 

Series D: Undecyienic powder vs. thiourea 6 percent in talcum. 
Series E: Undecylenic powder vs. foot powder, U. S. N. 

* Supplied by Clba Pharmaceutical Products, Inc., Summit, N. J. 

® Supplied by Wallace & Tiernan Products, Inc., Belleville, N. .1. 

’ This abbreviated term is used Instead of undecylenic-acld-undecylenate powder. 
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Oroup II {July 15 to September 15) 

Series P: Vloforni powder, 1 percent and 3 percent in talcum vs. no 
treatment. 

Series G: Foot powder, USN vs. no treatment.* 

Series H: Calcium propionate powder vs. no treatment. 

Series J: Diodoquin, 5 percent in talcum vs. no treatment. 

Tests included in Group I were begun on May 15, 1945. All of the 
subdivisions (or series) of this group remained practically intact for 
two months. After that period of time men were withdrawn at a 
varying rate from all subdivisions, but observations were continued 
on those who remained. 

Tests included in Group II were begun on July 15, 1945, and the 
four series remained intact for 2 months. The exception to this was 
Series J, which was started late due to diflSculties in procurement of 
materials and was therefore observed for only 1 month. 

All of the men who participated in these tests were subjected to ex¬ 
amination of the feet at the beginning of the study and thereafter 
once each week. Not only were definite clinical evidences of infection 
noted, but also minimal manifestations, such as slight maceration and 
scaling. As stated in the footn'ote on page 822, the term “fungous in¬ 
fection” was used only to indicate those symptoms and signs com¬ 
monly attributed to fungous infection of the feet. It was considered 
impractical, and for the purposes of this experiment unnecessary, to 
confirm the clinical diagnosis by demonstration of fungi. 

SIDE EFFECTS 

During the weekly examinations the men were asked about burning, 
lumpiness, and other possible undesirable effects of the treatment or 
qualities of the powder. Complaints of “burning” were about equally 
distributed for all the powdei*s, and were never serious enough to 
warrant discontinuing their further use. There were a few com¬ 
plaints about the odor of the undecylenic powder, particularly when 
there was a concentration of the powder because several men using it 
happened to occupy the same section of the barracks. No significant 
complaints of lumpiness were encountered. 

One man developed a slight dermatitis due to the thiourea powder. 
No other case of dermatitis was noted. 

We attempted to gather objective evidence of the irritancy of these 
agents by patch testing witli them at the beginning of the experiment. 
The results were as follows: 


Powder need 

+ 


0 

Total 

Undecylenic___- -_ 

_ - 1 

24 

339 

364 

Calcium propionate 

_ {) 

.“i 

191 

19H 

Talcum_ 

_1 

0 

93 

94 

Thiourea _ _ 

_0 

0 

74 

74 
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Table 1. —Xumber of infections occurring in the nine series 


Group 

Series 

Total 

number 

infections 

1 

Total 

number 

feet 

Percent de¬ 
veloping 
infection 


/A, Right foot: Undecylenic powder... 

6 

107 

5.6 


Left foot: No treatment ... 

61 

107 

47.7 


B. Right foot: Undecylenic powder____ 

4 

106 

3.8 


Left foot: Calcium propionate powder ___ 

8 

106 

7 5 

T 

C. Right foot: Undecylenic powder_____ 

7 

108 

6.5 


Left foot: Talcum powder.. ....... 

25 

108 

23.1 


D. Right foot: Undecylenic powder __ 

4 

107 

3.7 


Left foot: 6-percent thiourea powder .. 

21 ! 

107 

19.6 


E. Right foot: Undecylenic powder _ 

12 

111 

10.8 


Left foot: USN foot powder ___ 

26 

111 

23.4 


/F. Left foot: l-percent and 3-perccnt vioform powder.. 

5 

118 

4.2 


Right foot: No treatment___ 

18 

118 

15.3 


O. Right foot: USN foot powder___ 

13 

119 

10.9 

TT 

Left foot: No treatment__ 

34 

119 

28.6 

11 

H. Right foot: Calcium propionate powder ... 

16 

105 

15.2 


Left foot: No treatment...... 

49 

105 

46.7 


J. Right foot: 5-percent diodoquin powder... 

2 

82 

2.4 


, Left foot: No treatment. 

12 

82 

14.6 


RESULTS 


Table 1 and figure 1 give the essential data regarding the prophylac¬ 
tic efficacy of the various powders. Undecylenic powder again proved 
to be the best available prophylactic agent against dermatophjdosis. 
Calcium propionate, while efficient, was definitely less so than undec¬ 
ylenic acid powder. The findings in regard to the two iodine-con¬ 
taining compounds—diodoquin and vioform—are interesting. They 
appear to be quite effective but could be observed for only compara¬ 
tively short periods because a delay in their procurement permitted us 
to include them only after the studies of the other powders had been 
going on for some time. 

We were interested also in the effectiveness of the various agents in 
the elimination of the minimal or subclinical evidences of fungous in¬ 
fection. In the weekly e.xaminations of the feet careful notes were 
made of the presence of slight scaling, maceration, and fissuring. 
Feet exhibiting none of these findings were pronounced “clean.” 
Table 2 and figure 2 show the result of these weekly notations. In 
figure 2 the percentage of incidence of “clean” feet is charted against 
time in weeks. The lines on the graph were constructed from running 
means obtained by averaging the percentages of our successive weekly 
periods. It will be seen that undecylenic powder kept a greater per¬ 
centage of feet entirely clear of evidence of infection than did any of 
the other agents with which it was compared. However, daily appli¬ 
cation of any of the powders appeared to be significantly more effec¬ 
tive than no application at all. 
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Table 2. —Occurrence of suhclinical evidence of infection in the men observed 

on the prophylactic scries 


Week of observation 



Agent used 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

,2 

1 

13 

14 

15 

16 

17 

18 

19 

N um ber of men observed. 


107 

106 

106 

1(H 

96 

99 

102 

96 

88 

8.3 

71 

67 

.53 

48 

38 

25 

17 

9 

,5 

Series A percent of 
rt. ft. clean. 

Und. ac. 

61 

61 

88 

79 

75 

82 

73 

74 

78 

79 

79 

79 

81 

88 

84 

84 

94 

67 

100 


















Series A percent of 
It. ft. clean. 

Xo treat. .. 

60 

54 

56 

34 

36 

41 

30 

21 

25 

26 

28 

37 

38 

52 

47 

32 

35 

22 

60 


1 

1 



Number of men observed. 


106 

105 

99 


163 

99 

99 

96 

84 

60 

42 

22 

18 

15 

13 

7 

6 

4 

4 

Series B percent of 
rt ft. clean. 

Und. ac_ 

47 

64 

68 

70 

71 

64 

rs3 

78 

77 

85 

88 

82 

78 

60 

77 

86 

83 

100 

100 









Series B percent of 
It. ft clean. 

Ca prop.. 

47 

71 

62 

51 

62 

,59 

50 

53 

48 

48 

40 

59 

67 

73 

n 

86 

67 

80 

100 




Num ber of men observed. 


108 

104 

101 

87 

82 

77 

79 

'73 

71 

65 

62 

61 

.53 

38 

31 

26 

21 

17 


Series C iiercent of 
rt. ft. clean. 

Und. ac.. 

49 

63 

68 

49 

82 

70 

73 

181 

85 

83 

81 

92 

79 

87 

90 

81 

66 

82 


i 


Series C iHTcent of 

Talcum powder.... 

42 

47 

38 

43 

42 

44 

42 

40 

42 

1.55 

53 

49 

40 

32 

48 

,58 

47 

59 


It. ft. clean. 




















N um ber of m en ot).s<»rved. 


107 

103 

107 

97 

85 

66 

64 

.59 

55 

41 

42 

42 

35 


:io 

30 

28 

26 

2 

Series T) percent of 
rt. ft. clean. 

Und. ac.. 

39 

58 

77 

83 

73 

68 

81 

81 

80 

75 

76 

88 

72 


80 

87 

75 

8H| 

100 




Series D [lercent of 
It. ft. clean. 

Thiourea.. 

41 

57 

64 

63 

45 

42 

45 

42 

42 

46 

48 

43 

.52 


43 

.53 

46 

6.5 

100 



N um ber of men obstTved. 


111 

111 

93 

93 

»i 

91 

88 

8,5 

80 

78 

74 

71 

70 

60 

.50 

41 

41 



Series E jiercent of 

Und. ac. 

39 

.53 

68 

68 

67 

77 

85 

87 

80 

85 

[78 

81 

77 

83 

82 

8.3, 

92 



rt. ft. clean. 

Series E iierwnt of 

U.S.N.footpdr.... 

31 

32 

47 

59 

63 

,52 

55 

44 

.5.5 

60 

51 

60 

.58 

48 

.54 

66 

73 



It. ft. clean. 




















Xum ber of men observed. 
Series F iK*rcent of 
rt. ft. clean. 


IIH 

91 

87' 

87 

90 

84 

75 


70 











Xo treat-. 

51 

m 

34 

51 

50 

44 

37 

48| 

.52 






















Series F |ierwnt of 
It. ft. clean. 

V’^ioform. 

47 

52 

43 

1 

70 

71 

VA 

(V9 

79 























Xum ber of men ot»si*rved. 


119 

114 

1109 

106 

102 

92 

82 

72 

71 











^ries G ix'rcent of 

U. S. N. foot pdr_ 

53 

52 

53 

70 

68 

72 

as. 

75 

86 











rt. ft. clean. 







1 














Series O percent of 
It. ft. clean. 

Xo treat--. 

45 

38 

32 

37 

.^3 

3:1 

28 

1 

44 

6I> 























X um ber of men observed. 
Series II i)ereent of 
rt. ft. clean. 


105 

104 

112 

103 

80 

70 

1)8 

65 

.59 











Ca prop_ 

58 

,56 

52 

57 

62 

67 

.54 

52 

66 






















Series H piTcent of 
It. ft. clean. 

No treat--.. 

50 

39 

26 

' 20 

24 

26 

19 

18 

.36 






















N um ber of men observed. 


82 


71 

60 

61 

, 61 














^ries J percent of 
rt. ft. clean. 

Diodoqnin. 

M 


53 

62 

67 

76 






























Series J percent of 
It. ft. clean. 

No treat. 

46 


28 

28 

46 

' 3t» 

















1 






_1 








SEVEN-DAY TEST SIMULATING COMBAT CONDITIONS 

In order to test the prophylactic efficacy of undecylenic powder and 
of 5 percent diodoqnin powder under conditions resembling those fre¬ 
quently found in combat zones, a gi’oup of 73 men had their right feet 
ti'eated once with the former and their left feet treated once with the 
latter agent, and then wore their footgear continuously for 7 days. 
The feet, socks, and shoes were well powdered with the respective 
agents. After the socks had been put on and the shoes laced, adhesive 
tape was used to seal both the laces and the tops of the shoes. Neither 
socks nor shoes were removed in the 7-day interval. All of the feet 
were examined at the beginning and at the end of the 7-day period. 
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None of these men had signs of clinical infection at the beginning of 
the study. At the termination of the week, the findings were as 
follows: 

1. Three of the feet treated with diodoquin powder developed defi¬ 
nite signs of fungous infection. 

2. One foot treated with the undecylenic powder developed definite 
signs of fungous infection. This man’s other foot was 1 of the 3 which 
developed the infection while on diodoquin. 

3. Seventy men started with uninfected feet and had uninfected feet 
at the termination of the experiment. 

4. Of 31 feet with minimal manifestations of infection (scaling, 
maceration), 14 (45 percent) improved after a week of treatment with 
undecylenic powder. 

6. Of 36 feet with minimal manifestations, 13 (36 percent) improve<l 
on treatment with diodoquin. 

In addition 23 men with definitely infected feet were selected for this 
7-day experiment. Twelve of these had infections on both feet. The 
diodoquin powder, undecylenic powder, socks and shoes were applied 
as described in the 7-day prophylactic experiment. Results were: 

1. In 8 men both feet improved to a like extent. 

2. In 2 men there was no improvement in either foot. 

3. In 1 man the foot treated with undecylenic powder cleared up 
during the week, while the diodoquin-ti-eated foot did not. 

4. In 1 man the foot treated with undecylenic powder showed no 
improvement. In this same man, however, the diodoquin-treated foot 
became worse during the week. 

There were 11 men in whom 1 foot was infected while the other was 
not, making paired comparisons impossible. Of 4 feet treated with 
undecylenic powder, 3 cleared up and 1 showed no improvement. Of 
7 feet treated with diodoquin powder, 4 improved while 3 remained 
the same. 


Bummary 

Undecylenic 

Total number of feet treated with one Potcder 

Total improved- 12 (75%) 

application of 7 days- 16 

Total no change- 4 (25%) 

Total worse_ 0 


Diodoquin 

12 (63%) 
19 

6 (32%) 
1 ( 5%) 


It is apparent that, with groups of the size employed in experiments 
2 and 3, no significant difference in the prophylactic and therapeutic 
efficacy of undecylenic and diodoquin powders could be demonstrated. 


THERAPEUTIC TE»TS OF POWDER VS. OINTMENT 

In order to decide whether there was any need for both a powder 
and an ointment on the supply catalog, a small therapeutic experiment 
was set up. Since the powder form was obviously the most suitable for 
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prophylaxis, the experiment was designed chiefly to ascertain whether 
an ointment or a powder was the more effective form of applying treat¬ 
ment with the undecylenic acid-zinc undecylenate mixture. The results 
of treatment of 70 men in whom both feet showed an equal degree of 
infection were as follows: 

1. In 15 men the feet treated with the ointment healed on the average 
about 1 week earlier than those treated with the powder. 

2. In 9 men the feet treated with the powder healed on the average 
IMj weeks earlier than those treated with the ointment. 

3. In 44 men, healing time was the same with both powder and 
ointment. 

4. In 2 men the experiment was not continued to healing. 

In addition to these paired comparisons a total of 43 feet where there 
was no basis for comparison with the mate were treated. On the 
average, improvement was noted in 0.85 week and cure was effected 
in 1.35 weeks. In 15 men similarly treated with the powder, the 
average time needed for improvement was 0.83 week and for cure, 1.57 
weeks. 

ACH'URACY AND VALUE OF THE METHOI> OF PAIRED COMPARISONS 

This series of experiments again substantiated the accuracy and 
value of the experimental screening method elaborated at Hart’s 
Island. The value of the method is especially brought out by the close 
correlation of the figures for two successive years by the same method: 


I Percent by which incidence of 

' Percent incidence of infection : infection was reduced com- 
Agent used ! pared to no treatment 



1944 

1945 

1944 

1945 

Undecylenic powder _ 

1 

5.« 

88. 5 

88. 2 

Propionate powder. __ 

3 

15. 2 

6.5. 5 

67. 2 

No treatment__ 

8. 7 

47. 0 



Best agent _ __ 

Undecylenic powd(‘r 

i 



Further evidence of the value of the method is the close corre¬ 
spondence of these figures with those reported by Shaw ( 6 ) (7) in a 
larger number of men observed in a field experiment. These figures 
were: 

Percent 


Reduction of incidence of iiifiMtion by tretitinent with iin- 

decylenic powder__ 93. 3 

Reduction of incidence of infection by treatment with pro¬ 
pionic powder_ 71.3 
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There was close correlation between our experimental findings and 
the clinical results reported by Shaw. However, by use of the paired 
comparison method, 7 different powders were tested by employing ap¬ 
proximately 1,000 men during a period of 4 months. In the clinical 
study where comparisons had to be made between groups of men using 
the same agents on both feet, 5,000 men and-a period of 6 months were 
required to study only 4 substances. 

SUMMARY AND CONCi.USIONS 

1. At Hart’s Island during the summer of 1945, the general inci¬ 
dence of fungous infections of the feet was ascertained by routine 
clinical examinations. In an unselected series of 1,152 men who had 
no complaints, there was an incidence of clinically apparent infection 
in 14 percent. Only 34 percent of the 1,152 men had feet entirely clear 
of minimal evidence of infection. 

2. Further studies by paired comparisons on men confirmed the 
previous findings and clinical evidence that undecylenic powder is the 
most effective, practical, and acceptable of the agents investigated for 
use in the prophylaxis of fungous infections of the feet. 

3. This powder was also superior in the maintenance of freedom 
from even the minimal or “subclinical” evidences of infection. 

4. It was also evident that there are other agents of distinct value 
and that any nonirritating regime which involves a greater conscious¬ 
ness of foot hygiene and the daily use of a foot powder will materially 
reduce the incidence of fungous infections. 

5. In experiments where men kept their shoes and socks on continu¬ 
ously for 7 days, it seemed that perhaps undecylenic powder was bet¬ 
ter than diodoquin powder, both prophylatically and in the treatment 
of mild degrees of infection. 

6. Our studies could establish no significant differences in the efficacy 
of undecylenic powder and undecylenic oinment in the treatment of 
mild to moderate foot infections. The undecylenic powder was found 
to be almost free of untoward effects in ambulatory patients. 

7. Further evidence was adduced that the method of “paired com¬ 
parisons” on symmetrically situated areas of skin of the same indi¬ 
vidual is a useful and accurate means for rapid evaluation of the rela¬ 
tive properties of dermatologic medicaments intended for external 
application. This statement is supported by the facts that when the 
method was used repeatedly in 2 successive years, the results with the 
same agents were always identical or closely similar, and were on the 
whole very closely analogous to the results obtained elsewhere with 
more tedious and time-consuming clinical studies on large numbers 
of men. 
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TREATMENT OF GONORRHEA IN WOMEN 

Commercially produced sodium penicillin, administered accord¬ 
ing to identicai time dose schedules, is as efficient in the treatment 
of gonorrhea in women as in men. No difference in response to treat¬ 
ment can be demonstrated in different races. No naturglly pen¬ 
icillin-fast strain of gonococcus has been encountered nor any indi¬ 
cation of the development of penicillin fastness under treatment 
With sodium penicillin, which is now available, a 4-hour treat¬ 
ment schedule suitable for use by private physicians and clinics has 
proven satisfactory.— Thomas, R. B. and Meyer, E. : Penicillin in 
treatment of gonorrhea; results with six hundred seventy-five 
women. Ven. Dis. Inform. 26: 94-98, May 1945. 
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DIAGNOSIS OF INFESTATION WITH “SAR- 
COPTES SCABIEF VAR. “HOMINIS” 

DISCUSSION OF LIFE CYCLE OF ORGANISM 

EUGENE A. HAND 
Lieutenant Conunander (MC) U. S. N. R. 

Bonomo {]), of Leghorn, Italy, in 1687 described the Sarcopte^ 
Hcahiei var. hominis after teasing the female adult out of a scabetic 
burrow or vesicle on the point of a needle or pin. This has been the 
classical method of finding the acarus and is so described in most 
old and modern books on diseases of the skin. In Freidman’s (2) 
poem written to celebrate the 250th anniversaiy of this discovery, 
the diflSculty of finding the acarus is likened to the search for the pot 
of gold at the end o,f the rainbow. From this the author does not 
feel alone in never having found the acarus by this method. 

As a liaison officer in charge of the dermatology and syphilolog}' 
department of a large Australian Army Base hospital, the diagnosis 
and treatment of scabies was an important part of my work with 
the members of the various allied forces and also prisoners of war 
in that area. Benzvl-benzoate, when obtainable, was the treatment 
of choice for scabies. A 25-percent mixture of benzyl-benzoate in 
calamine lotion applied twice a day for 5 days from the neck down 
was curative in a large number of cases. Untoward reactions from 
its use were seen in less than 1 percent of those so treated. We do 
not share the optimism of those who report almost 100 percent cure 
from one application. 

These reactions were of the same type though milder than those 
seen from benzocaine and picric acid. This was a dermatitis medic¬ 
amentosa type of eruption secondary to absorption. The lesions 
were seen as multiple, small, very inflammatory vesiculo-pustules with 
a follicular distribution. The reaction tended to be persistent. A 
true dermatitis venenata type of eruption was seen in no case. 

As benzyl-benzoate was at times unobtainable, other antiscabetic 
compounds were used. These included precipitate of sulfur, styrax, 
oil of cade, balsam of Peru, betanapthol, pyrethrum powder, D. D. T. 
powder, and sodium thiosulfate followed by weak hydrochloric acid. 
Precipitate of sulfur, being the most lethal to the acarus, and always 
at hand, was by far the most commonly used of these. 
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1. Ventral view female adult acarus. 
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2. Acanis with embryo, Higli power. 
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A high percentage of cures from the use of sulfur was seen, but the 
appearance of untoward reactions from this treatment in as many as 
25 percent of those so treated led to avoidance of its use if possible. 
For this reason sulfur ointment was not used but benzyl-benzoate 
was substituted as a therapeutic trial in atypical or suspected cases 
of scabies. Untoward reactions from use of 5 percent sulfur precipi¬ 
tate ointment were less common than with 10 percent and stronger 
ointments but the number of failures was higher. 

The reactions from sulfur ointment were as follows: A mild to 
severe dermatitis venenata appearing during the treatment or shortly 
after was the most common. This usually appeared first and was 
most severe about the neck, in the groin, and in the axilla. The ap¬ 
pearance of eczematization, usually of a dry nummular type, as an 
aftermath of the dermatitis or occurring some days after apparent 
cure as a delayed response was less common but more intractable. 
The pyic type of lesions seen with many types of dematitis, and 
especially in that following the use of sulfur, such as furuncles, im¬ 
petigo, pyoderma, folliculitis, and even sycosis of the beard were quite 
common and often very stubborn. 

A positive patch test with sulfur was obtained in some of the derma¬ 
titis cases and in most of the eczema-like reactions, but a positive 
passive transfer was obtained in no case. 

The appearance of polysensitivity in a number of cases of scabies 
with or without sulfur dermatitis and eczema was observed. A num¬ 
mular eczema or dermatitis on return to duty after scabies was often 
seen in members of the Australian forces who became sensitive to the 
dye in their uniforms. In the Australian services the summer khaki 
was dyed with chromium and the winter woolen unifonn was mor¬ 
danted with chromium. Positive patch tests with potassium bichro¬ 
mate 1 percent and prompt clearing of the dermatitis when the uni¬ 
forms were removed led to this diagnosis. The occurrence of unifonn 
dermatitis in United States and other sailors from the mordant or 
dye in the Navy blue uniform has been observed after sulfur treatment 
of scabies. It has long been suspected that infantile and childhood 
eczema is prone to start after dermatitis or eczema from sulfur used 
for scabies and other skin diseases. The true role of the acanis and 
the byproducts as an eczematization factor is not well understood. 

While making a scraping of the skin on an Australian .\rmy private 
suspected of having khaki dermatitis or tinea of the groin, the acci¬ 
dental finding of an adult female acarus led to the routine search for 
this organism in all cases of typical and atypical scabies. This was 
particularly true in those for whom we were forced to use sulfur pre¬ 
cipitate. 
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4. Ilijrh p(>wer of* adult female acarus showing egg in oviduct. 
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The author at that time, for a few fleeting moments, Ijelieved he had 
discovered an original method of demonstrating the acarus. but the 
remembrance of the excellent photomicrographs exhibited at the last 
meeting of the Academy of Dermatology and Syphilology meeting just 
prior to the war soon dispelled this illusion. Friedman (-?) noted 
that the acarus could easily be demonstrated by the scrape and smear 
method and also that the diagnosis could be made from finding tlie 
eggs, filled or emjity, skeletal parts of the acarus, the larvae, and the 
scybala as well as from the adult acarus. 

Mary Hopper (If) found this scrape and smear metluxl also by acci¬ 
dent and has used it for 6 to 8 years at the Cornell University Medical 
School. At the time of this observation she also was making a .scrap¬ 
ing for direct examination in a case susjm'ted of fungous infection. 

The purpose of this article is to help popularize this excellent method 
of making the diagnosis of scabies a more scientific matter. This 
method is not well known in this country and certaiidy not in Australia. 
Photomicrographs of the adult female, the hexapod larvae, the acarus 
eggs in various stages of hatching, empty acarus eggs, the acarus bur- 
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5. Acarus burrow with adult female acarus and acarus ejjgs. 
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6. High power of acarus eggs. 


row, skeletal parts of the acarus, and scybala also are shown to aid 
the reader and student in identifying them. 


TECHNIC OF FINDING THE SARCOPTES SCABIEl ORGANISM 

AND ITS PARTS 

It is best to make a careful searcli over the parts affected to pick out 
lesions that will most likely give a positive diagnosis. Here ex- 
jjerience helps a great deal. Ordinary rules of cleanliness and asepsis 
should be followed. For lesions on the fingers, on the interdigital 
webs, on the hands, wrists, and axillae a sterile, sharp razor blade is 
used to shave off a very thin slice of the vesicle, burrow or cuniculus, 
or excoriated papule. For lesions on the abdomen, genitalia, buttocks, 
and other parts less easily reached, scraping of the lesion with a sterile 
razor blade or Bard-Parker knife is best. The thin slice of epidermis, 
or the scrapings, is then placed on a glass slide, covered with a cover 
slip, and mounted in 10- or 20-percent pota.ssium hydroxide solution, 
glycerin, water, or saline solution. The slide then is examined under 
low power, using the high power when needed. 
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Potassium hydroxide solution is used when one wishes to make a 
quick diagnosis as it rapidly breaks up the skin cells making it easy to 
see the acarus or any of its parts or products. If saline solution or 
water is used it is possible at times to find a scabies organism near the 
surface of the skin examined and then evidence of vitality can be seen. 

LIFE CYCLE OF SARCOPTES SCABIEI VAR. HOMINIS 

The development of the acarus according to Brumpt (-5) takes 
place in this fashion. The eggs hatch 7 days after being laid, releasing 
the hexapod larvae which soon leave the burrow to live on the healthy 
normal skin where they enlarge and undergo several moults. The 
first moult occurs about the sixteenth day giving rise to the octopod 
nymph which has 12 dorsal posterior spines. These live in crusts on 
the surface of the skin and moult again about the twenty-first day. 

Another moult occurs about the twenty-eighth day setting free 
pubescent males and females which copulate. The fertilized females 
undergo further growth and development before becoming adults. 

About the sixth week a final moult occurs and the female develops 
an oviduct for laying eggs. The female adult is pearly grey or pinkish 
and is 330 to 350 microns long and 250 to 350 microns wide. The 
female, fertilized, oviparous adult then burrows into the skin making its 
characteristic burrow, laying eggs as it goes. The eggs nearest the 
acarus in the burrow are the ones most recently laid. The eggs measure 
150 by 100 microns in size. 

The female ovum-bearing adult inhabits the end of the burrow. 
The males at times live in the burrow but usuallv are found outside 
the burrow under the epidermis. 

The male is pinkish and measures 
200 to 235 microns long and 145 
to 190 microns wide. The male 
organism has a penis and sucker 
in place of the last pair of poste¬ 
rior legs. The male acarus is a 
very elusive creature and is rarely 
seen. 

SUMMARY 

The technic of the slice, scrape, 
and smear method for positive 
diagnosis of typical and atypical 
scabies is presented with photo¬ 
micrographs of the acarus, acarus 
eggs (full and empty), he.xapod 



—itfficiill U. S. \«r// Photo. 

9. Empty acarus eggs and larva emerg¬ 
ing from egg. 
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larvae, skeletal parts of the acarus, scybala, and acarus burrows to 
make their recognition a facile matter. The life cycle of the Sarc6pte>< 
Hcahiei var. hominu organism is discussed. 
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TREATMENT OP SEVERE ACUTE TONSILLITIS 

The use of sulfonamides in the treatment of severe cases of 
acute tonsillitis results in a prompt drop in the temperature with 
some relief from symptoms. But there is usually a secondary rise 
in temperature at the time untreated cases are being discharged. 

The number of hospital days is increased from 5.8 to 9.7 and added 
to this is the clinical observation that the patients did not feel as 
well on the tenth day as thhe untreated cases did on the fifth. 

No conclu.sions are drawn concerning the use of an initial dosage 
only since in view of the other findings it seems highly suggestive 
that the use of sulfonamides in the treatment of acute “strep” 
tonsillitis is not only of no benefit but actually detrimental to the 
welfare of the patient.— Clodfelter, H. M. : Treatment of severe 
acute tonsillitis with and without sulfonamides. Internal. M. Digest 
48: 9-11, January 1046. 
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AERODONTALGIA OCCURRING DURING 
OXYGEN INDOCTRINATION IN THE 
LOW-PRESSURE CHAMBER' 


ORR E. REYNOLDS 

Lieutenant, Junior grade H(S) U. S. N. R. 

HAL C. HUTCHINS 

Lieutenant, Junior grade (DC) U. S. N. R. 

A. YVONNE WERNER 

Lieutenant, Junior grade H(S) U. S. N. R. 
and 

FRANK R. PHII.BROOK 
Commander (MC) U. S. N. R. 

The problem of dental pain occuiTing as a result of changes in 
barometric pressure has been considered of sufficient importance in 
recent years to elicit a number of independent reports as to its incidence 
and cause. Although this incidence is uniformly low, variously re¬ 
ported by different authors at from 1 to 5.8 percent of individuals ex¬ 
posed to changes of pressure, it is often so severe in the individual case 
that it appears important from a military standpoint. The onset of 
aerodontalgia is often so sudden and severe that the attention of the 
individual experiencing the attack is distracted, often to the point of 
discontinuance of useful activity. As the pain continues until relief 
can be obtained by some means, commonly reascent or redescent in tlie 
case of aviators, this may constitute a considerable hazard when it 
occurs during military operations (see case history. Appendix). 

The opportunity for studying aerodontalgia, as it occurred in the 
routine oxygen indoctrination of Marine Corps enlisted personnel in 
the low-pressure chamber, presented itself at this activity in the au¬ 
tumn of 1944. A syllabus of study was set up with the purpose of de- 


* The authors acknowledge with appreciation the stimulating Interest contributed to this 
study by Capt. Howard R. McCleery (DC) U. S. N., in the capacity of consultant and the 
invaluable assistance rendered by pharmacist’s mates, second class, Barbara E. Dacey, 
Loyal G. Goff, and John Kamanar, U. S. N. R.: pharmacist’s mates, third class, Martin D. 
Cohen and Mary B. Conlon, U. S. N. R.: and Frank H. Phelps, U. S. N., all low pressure 
chamber technicians, and pharmacist’s mate, second class, Harry H. West, U. S. N. R., 
dental technician, general. 
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termining the incidence and, if possible, the cause and treatment of 
dental pain occurring as a result of altered barometric pressure. 

It was realized early in this study that some occurrence of “acciden¬ 
tal” toothache would appear in individuals being indoctrinated in the 
low pressure chamber which had no association with the alteration of 
barometric pressure. However, it was decided that such apparent cases 
of coincidental dental pain would not be eliminated from the data as 
this might tend toward selectivity. Therefore, every case of dental 
pain occurring during our study sufficient to produce an observable 
response is recorded in this series. 

TERMINOLOGY 

The following descriptions and definitions of terms used in the text 
of this paper are supplied because of slight modifications in meaning 
from definitions which occur elsewhere: 

AerodontcHgia .—^Pain in isolated teeth or in teeth and their support¬ 
ing structures occurring as an apparent result of altered barometric 
pressure. 

The Vdhalva Mavem^er .—The classical Valsalva experiment, (not a 
modified Valsalva, such as is used for equalizing pressure in the mid¬ 
dle ear). This consists of a forced expiration, the mouth being closed 
and the nose held by thumb and forefinger, creating a positive pressure 
in the oral and nasal pharynges and cavities. 

Politzerization .—A modified Politzer method, consisting of forcing 
a continuous stream of air under measured pressure into the nasal 
cavity with the mouth and nostrils occluded. The subject is instructed 
not to swallow during the application of pressure. 

SUMMARY OF THE LITERATURE 

Previous studies of dental pain occurring at high altitude have 
placed the responsibility for this pain on a wide variety of dental con¬ 
ditions. Joseph et al. (f), on a basis of cases of aerodontalgia occur¬ 
ring during routine low pressure chamber runs at the IJ. S. Naval Air 
Station, San Diego, Calif., have stated that the presence of untreated 
or recurrent caries, degenerate pulps, and air spaces under dental fill¬ 
ings are the factors most commonly responsible for toothache in the avi¬ 
ator at high altitude. This paper especially points out that aviators ex¬ 
periencing dental pain are likely to attribute it to maxillary sinusitis. 
Brickman (^), working at the U. S. Naval Air Station, Pensacola, 
Fla., attributes most cases of aerodontalgia occurring in the low pres¬ 
sure chamber to the presence of recent fillings in the teeth involved. 
Pigott (J), working on civilian subjects in the low pressure chamber. 
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in addition to other factors which he states may be responsible for 
dental pain, mentions the possibility of confusion of maxillary sinus 
pain with dental pain as a problem of differential diagnosis. Restar- 
ski and Gersh (.^), U. S. Naval Medical Research Institute, Bethesda, 
Md., have advanced the theory that aerodontalgia may be due to 
something akin to aeroembolism of the dental pulp. Bunch and 
Beaton (^), U. S. Naval Air Station, Jacksonville, Fla., have stated 
that dental pain experienced at high altitude is a phenomenon result¬ 
ing from changes in barometric pressure, i. e., sudden variations of 
altitude. They also state, “Where pain occurs in upper teeth a differ¬ 
ential diagnosis from maxillary sinusitis must be made. Should the 
pain occur on descent, maxillary sinus involvement probably will be 
found to be the cause. Presence of a cold is closely interrelated here.” 
A report from the Las Vegas Army Air Field Gunnery School, Las 
Vegas, Nev., (7) states the principal causes of aerodontalgia to be 
mechanically imperfect fillings, inadequately filled root canals, and 
pulpitis. It also states, “If toothache comes on during ascent or 
while at peak altitude, the only immediate treatment possible is 
descent; if it occurs during descent, reascent will alleviate symptoms.” 
Mention is made that, in the absence of dental abnormalities, referred 
I)ain of aerosinusitis may be the cause of aerodontalgia. 

Other conditions considered as being possible causes of dental 
pain are: 

1. Use of improper filling materials. 

2. Traumatic occlusion. 

3. Presence of pulpal pathology. 

4. Presence of pulp stones. 

6. Presence of abscesses and cysts. 

6. Inflammation o,f tissues surrounding the teeth. 

7. Anoxia. 

8. Contact of the teeth and surrounding structures with pure 

oxygen. 

9. Low temperature. 

10. Vibration, such as that produced by aircraft engines. 

Many of these suggestions have been discredited by the work of 
Restarski et al. H), (5), and Bunch et al. {6). Of the aforemen¬ 
tioned proposed causes for aerodontalgia the following have been 
shown to be improbable by these authors: 

1. Untreated caries. 

2. Mechanically faulty fillings, including those with underly¬ 

ing air spaces. 

3. Recent fillings. 
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4. Contact of teeth and surrounding structures with pure 

oxygen. 

5. Low temperature. 

6. Vibration. 

The literature on this subject was found to be remarkably deficient 
in data on such subjects as the number of cases involved, the location 
of teeth presenting dental pain, and the condition of reduced pressure 
existing at the onset o,f pain, i. e., altitude, and whether occurring 
during ascent or descent. 

METHODS OF STUDY 

The subjects used in this study were Marine Corps enlisted men 
regularly indoctrinated in the use of oxygen and oxygen equipment 
in the low pressure chamber at this activity. 

All personnel indoctrinated in the use of oxygen euipment are fa¬ 
miliarized with the use of such equipment and the routine of the 
run in a lecture previous to entering the chamber. At no time dur¬ 
ing the lecture or during the chamber run was the possibility of 
occurrence of toothache presented to the personnel being ran. 

Previous to the nm, the subjects were questioned pertaining to 
recent abdominal surgery or gastro-intestinal disorders, presence of 
upper respiratory infections, ingestion of drugs, such as excessive 
amounts of alcohol, aspirin, sulfa-derivatives, etc. Those who had 
a contraindicating history were eliminated from the run. 

The routine indoctrination run begins with a simulated ascent to 
8,000 feet, followed by a descent to 2,000 ieet, for the purpose of 
eliminating persons unable to equalize the pressure in the middle 
ear with the ambient atmospheric pressure. 

The pressure inside the chamber is then lowered at a rate simulat¬ 
ing a climb of 4,000 feet per minute to an altitude of 18,000 feet above 
sea level (one-half an atmosphere). The subjects remain at this 
altitude without the use of oxj^gen for 15 minutes. At this time, the 
use of oxygen is begun and the chamber pressure is lowered at a rate 
of 4,000 feet per minute to a simulated altitude of 30,000 feet. The 
subjects remain at this level for a period of approximately 15 minutes, 
after which the chamber pressure is increased at a rate (15.000 feet 
per minute) simulating a “free fall” to an altitude of 15,000 feet. At 
this level, the rate of simulated descent is decreased to 4.000 feet per 
minute and maintained at this rate until arriving at sea level. 

The routine indoctrination run in the low pressure chamber may 
be shown graphically as follows: 
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ELAPSED TIME I »4 MIMUTtS- 

1. Graphic representation of indoctrination run. 


From time to time variations in the routine of this run are instituted 
as the occasion demands. If painful symptoms, i. e., in ears, sinuses, 
teeth, etc., occur at any time during the “ascent” or “descent,” which 
are not immediately relieved, the chamber is “leveled off” at an alti¬ 
tude within a few thousand feet of onset, depending on the severity of 
the pain. If the pain is extremely severe, a reascent or redescent of 
2,000 feet is made immediately, usually resulting in sufficient allevia¬ 
tion of the painful symptoms to allow the use of some method of treat¬ 
ment. If severe aerodontalgia occurs during the test run or if aero- 
dontalgia becomes unbearable during ascent, the subject, after exami¬ 
nation in the chamber, is removed without disrupting the indoctrina¬ 
tion of the remaining subjects. 

Subjects experiencing dental pain were examined in the chamber 
shortly after onset of the pain by exploration and percussion. At this 
time, the relief of the pain was attempted by the Valsalva Maneuver 
or by politzerization.* When relief occurred during continued ascent 
or descent, or during reascent or redescent as previously mentioned, 
before the Valsalva Maneuver or politzerization could be used, the 
method of relief was classified as “spontaneous.” Upon completion 
of the run, the individuals experiencing pain were subjected to a com¬ 
plete oral examination, including x-ray series. A history was then 
taken of the patient concerning present or previous sinusitis, upper 

* This iippar**ntly parndo.xicnl i>ro(*p(iiin» was instituted because of one previous case in 
which the Valsalva Maneuver had been successful in alleviating pain. This was attributed 
at the time to equalization of pressure in a dental cavity. 
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respiratory infections, previous toothaches, previous dental work, piv- 
vious chamber runs and/or actual high altitude flights, and any pre¬ 
vious dental pain experienced during these runs or flights. A complete 
chart of cavities, fillings, and any other apparent dental pathology 
present at this time was made. When possible, these subjects were 
treated and recalled to the chamber for subsequent runs, or recalled for 
subsequent runs without treatment. Unfortunately, relatively few of 
the subjects were available for repeat chamber runs because of transfer 
of these individuals to duty at other activities. In a few cases, such 
severe pain was experienced during the first chamber run that the 
individuals were unwilling to volunteer for further runs. In view of 
the experimental nature of this work, repeat runs were made on a vol¬ 
untary basis unless oxygen indoctrination had not been satisfactorily 
completed by the subject. 

In addition to the regular subjects indoctrinated and observed, 14 
individuals were selected who presented major dental pathology, such 
as large periapical abscesses, improperly filled root canals, pathological 
exposure of the pulp, acutely infected septic crypts about partially 
erupted teeth, residual root tip with fistulating sinus tract, fractured 
root, chronic suppurative pulpitis, radicular cyst, putrescent pulp, 
recent apicoectomy, and a large overhanging gingival margin of an 
amalgam filling which had produced extensive absorption of the inter¬ 
dental bone. These individuals were subjected to a special run in the 
low-pressure chamber involving the same time intervals and rates of 
ascent and descent as in the indoctrination run. 

Sinus x-rays and examination by the ear, nose, and throat depart¬ 
ment were not made. 


ANALYSIS OP DATA 

This analysis is presented for the purpose of defining more clearly 
the factors which will be correlated and discussed in this paper. Tlie 
data from which this analysis is assembled will be found in tables 1,2, 
and 3 of the Appendix. 

1. Incidence of aerodentalgia .—The total number of individuals 
indoctrinated in the low pressure chamber at tliis activity from the 
time of its commission, 26 September 1942, to the time of completion 
of this study, 1 May 1945, was 3,438. Sixty-three cases of aerodon- 
talgia were recorded from these runs. This represents an incidence 
of 1.86 percent. The total number of individuals used in this study 
(1 October 1944 to 1 May 1945) is 920. Of this group, 37 individuals 
experienced aerodontalgia, representing an incidence of 4.02 percent. 
Of the 37 individuals experiencing toothache, 5 (13.5 percent) experi¬ 
enced pain during ascent and 32 ( 86.4 percent) during descent. 
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No seasonal correlation was found witii incidence of aerodontalgia. 
The incidence of aerodontalgia was evenly distributed throughout the 
age range (18 to 46) represented by the men indoctrinated. 

2. Recurrence of aerodontalgia.—Oi the 37 individuals who experi¬ 
enced aerodontalgia in the chamber, 7 (18.9 percent) were available for 
repeat runs. Five (71.4 percent) of the individuals rerun showed 
recurrence of analagous symptoms, while 2 did not show recurrence 
of aerodontalgia. One of these two, however, in whom aerodontalgia 
did not recur, had severe frontal sinus pain during his second run. 
Of the 5 individuals in whom recurrence of symptoms occurred, 2 
had been treated for all existing dental pathology between runs. Of 
the 2 who did not show recurrence, 1 was treated between runs. (See 
table 1, Appendix. Cases 7-A and 8-A). 

3. Location of fain .—Of the 37 individuals represented, 25 (67.5 
percent) reported the pain to be localized in particular teeth. In 12 
(32.4 percent), the pain was generalized in a particular region of the 
dentition. In 35 cases (94.5 percent), pain was located either in teeth 
approximating the maxillary sinus or in the region of the maxilla. 
Concomitant maxillary sinus pain occurred in some instances (see 
paragraph 8 of this analysis). In 2 cases (5.4 percent), the pain was 
localized in other teeth. (See table 1, Apjjendix. Cases 25 and 27). 

4. Subjective report on severity of pain experienced .—Of the 42 cases 
of toothache experienced by the 37 individuals on original and repeat 
runs, 32 (76.2 percent) were described as severe or intolerable. Ten 
(23.8 percent) were described as a “dull ache.” The onset of pain was 
described as sudden in 14 instances (33.3 percent). Thirty cases (71.4 
percent) were persistent through a considerable range of pressure 
change, 11 (26.2 percent) were of very short duration and 1 consisted 
of intermittent short flashes of pain over an extremely long pressure 
change interval. 

6. Presence of dented abnormalities in the region where pain was 
experienced .—Of the 42 cases of toothache experienced by the 37 indi¬ 
viduals, 9 (21.4 percent) had cavities present in the region where 
pain was experienced. Thirty-five (83.3 percent) of the 42 cases of 
toothache presented fillings either in the teeth that ached or in the 
immediately adjacent teeth. In 5 (11.9 percent) cases, major dental 
pathology was demonstrated in close juxtaposition with the pain. 
Thirteen (30.9 percent) had teeth missing in the region where pain 
was experienced. 

6. History of sinusitis or present upper respiratory infection .— 
Twenty-nine (78.3 percent) of the 37 individuals experiencing aero¬ 
dontalgia gave a definite history of maxillary sinusitis or of a present 
upper respiratory infection, while 8 (21.6 percent) gave no history of 
either of these conditions. 

689135°—46-6 
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7. Relief of pain .—Of the 37 individuals experiencing aerodontal- 
gia, 21 (57.1 percent) were relieved either during the chamber run 
or immediately following the chamber run by politzerization and 10 
(26.1 percent) were relieved by the Valsalva Maneuver. The other 
6 (16.6 percent) obtained spontaneous relief before either of the other 
two methods could be instituted. 

8. Association of aerodontalgia with concomitant maxiUary 
sintts pain .—Of the 42 cases of toothache experienced by the 37 indi¬ 
viduals, 16 (38.1 percent) experienced maxillary sinus pain concom¬ 
itantly with dental pain. Of this number, 14 (87.4 percent) gave 
history of chronic sinusitis or present cold. The remaining 26 (61.8 
percent) cases of aerodontalgia experienced no sinus pain. Of these, 
18 (69.2 percent) gave history of chronic sinusitis or present cold, 
while 8 gave no such history. Of these 8, all except 1 were dramati¬ 
cally relieved of their isolated tootli pain by either politzerization or 
the Valsalva Maneuver. 

9. Fourteen individuals selected for preserve of major dented pa¬ 
thology .—In 14 individuals chosen for presence of major dental pa¬ 
thology, the following conditions were found to be present: 


Cages 

Periaipical abscess_22 

Pulp exposure_13 

Improperly filled root canals_ 9 

Impacted third molar teeth_ 8 

Septic crypts about partially erupted teeth_ _ 4 

Recent apicoectomy_ 2 

Acute pulpitis- 1 

Chronic suppurative pulpitis_ 1 

Putrescent pulp_ 1 

Radicular cyst- 1 

Fractured root- 1 

Residual root tip with abscess_ 1 

Overhanging amalgam filling with interdental bone destruction— 1 


In none of these cases was aerodontalgia or aerosinusitis experienced 
in original or repeat runs.^ 


DISCUSSION 

From the foregoing assembly of rather disconnected data, several 
observations seemed to the authors to be of great significance. 

Perhaps primary among these was that the pain, whether localized 
in particular teeth or generalized, in the far greater percentage of 
cases was located in the upper posterior quadrant of the mouth. 

* The individual presenting the abscessed residual root tip mentioned was a low-pressure 
chamber technician making frequent runs in the low-pressure chamber. In the course of 
approximately 20 runs, during which this condition was known to be present, no symptoms 
of dental or sinus pain were experienced. The root was that of an upper first bicuspid, and 
was lying in contact with the mucous membrane of the maxillary sinus. 
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Second was tlie frequency with which politzerization or the Valsalva 
Maneuver was successful in greatly or totally alleviating pain. 

Third, and not particularly significant alone, was the high per¬ 
centage reported of presence or history of maxillary sinus'tis or present 
upper respiratory infection in an over-all group roughly screened 
to exclude the latter condition. 

All three of these observations point to an origin of the pain in 
maxillary sinus block. 

Several other contributing observations add to this conclusion. A 
fairly great niunber (38.1 percent) of the cases of aerodontalgia were 
associated with concomitant maxillary sinus pain. This group, in 
all probability, would have been classed as referred pain from the 
maxillary sinus in the majority of previous reports.., The principal 
reasons for attributing toothache to maxillary sinus block in previous 
reports have been concomitant maxillary sinus pain and absence of 
dental abnormalities in the region where pain was experienced. If 
dental abnormalities, i. e., recent fillings, untreated caries, pulp stones, 
periapical abscesses, etc., were found in the region, these were classified 
as the etiological factors producing pain, without insight into a mech¬ 
anism by which painful stimulation could be mediated from exposure 
of these conditions to altered barometric pressure. In the opinion of 
the authors, this has led to an unjustified confusion as to the cause of 
aerodontalgia. Bunch, et al., however, have partially eliminated this 
confusion by stating that in all probability all cases of aerodontalgia 
occurring on descent have their origin in maxillary sinus block. From 
a study of our series, no justification is seen for limiting this to occur¬ 
rence of pain during descent, as sinus block, viz., in the case of the 
frontal sinus, occurs on ascent as well as on descent, albeit with lower 
incidence. The incidence of frontal sinus pain during the same period 
as our study of aerodontalgia occurred during ascent in 10.7 percent 
of cases, while dental pain occurred in 13.5 percent. This represents an 
extremely close similarity between the frequencies of occurrence of 
frontal sinus and dental pain on ascent. In fact, the occurrence of 
aerodontalgia is very closely related in many.respects to that of frontal 
aerosinusitis; for example, the incidence of frontal sinus pain was 3.04 
percent (28 cases in the same series of 920 men) as compared with an 
incidence of 4.02 percent (reported before) of aerodontalgia.* If the 
occurrence of these two types of pain with respect to altitude of onset 
is represented graphically (see fig. 2) an extremely close relationship 
is seen. 


♦ The incidence of both these factors Is considerably higher in our series than that 
recorded from other activities, the average incidence of both reported elsewhere being of 
the order of 1.0 percent. No explanation Is attempted as to the cause of this high 
frequency of occurrence. 
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Also it is interesting to note that there was no single record of iso¬ 
lated maxillary sinus pain ® in our entire series of men indoctrinated 
since commission of this charnher. 

Another fact, based only on subjective reports, which bears out oiir 
conclusion of origin of the pain in maxillary sinus block is that when 
individuals were relieved from pain by any of the three method> 
(politzerization, Valsalva Maneuver, or spontaneously) a ‘‘bubbling'' 
or “breaking loose” sensation in the “nose'' was friH]uentiy reporte<l. 
Many of these cases were those in which pain was localized in particular 
teeth without concomitant maxillary sinus pain. 
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2. Relationship between ineiclenoe of aerodontal^ia and frontal sinus p;iin witli 

resiMH-t to altitude of onset. 


On the basis of these observations, each individual was studied with 
resjject to the amount of evidence in favor of the pain originating in 
maxillary sinus block. In arriving at the conclusion of origin of the 
pain in maxillary sinus block the folloAving categories were used : 

1. Relief obtained by means other than spontaneous (i. e., 
politzerization or the Valsalva Maneuver). 

2. Concomitant occurrence of maxillary sinus pain with tooth 
pain. 

3. Absence of dental abnormalities in the region where })ain 
was experienced. 


® That Isolated maxillary aerosinusitis Is uncommon as a recognlrable symptom. Is w»*ll 
demonstrated by the fact that no space is provided for the mention of this phenomenon in 
form NavMed 410 (8/44) on which are compiled monthly stntisti(*s of altitude traininj: 
unit data, althou;,'h such space is provided in the case of frontal aerosinusitis. 
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4. Subjective report of the sensation of “bi'eaking loose” in¬ 
dicative of clearing the sinus associated with relief. 

5. History of maxillary sinusitis or present upper respiratory 
infection. 

The results of the studies are presented next in tabular form, giving 
c-ase numbers from table 1, Appendix. 


Summary of evidence pointing to origin of aeiodontalgia in maxillary Hinus 
block with individual case numbers cited {see table /, Appendix) 


Supporting factors present 

iJroup 1: 

(a) Obtained total relief by either politzeri¬ 

zation or the Valsalva Maneuver. 

(b) Maxillary sinus pain occurred concom¬ 

itantly with tooth pain. 

(c) Presented a history of maxillary sinusitis 

or present upper respiratory infectit)n. 


Number of 
casen 


Case Nos. 


- 12 


[3, 4, 6,38,39. 
j 40, 41, 43, 47, 
152, 57,60 


iJnmp 2: 

(//) Obtained total relief by either politzeri¬ 
zation or the Valsalva Maneuver. 
ib) Presented a history of maxillary sinusitis 
or present upper respiratory infection, 
(c) No dental abnormalities were present in 
the region where pain was exi>erieneed. 


(;roup 3: 

(a) Maxillary sinus pain occurred concom¬ 
itantly with t(»oth pain. 
ib) Presented history of maxillary sinusitis 
or present upper respiratory infection, 
(c) Reported a “bubbling'* or “breaking 
loose" in the “nose** when total relief 
was obtaineii. 


V- 


3 5, 36, 49 


48,51 


(iroup 4 : 

(a) Obtained total relief by either politzeri-'^ 
zation or the Valsalva Maneuver. 

{b) Presented history of maxillary sinusitis ^ 
or present upper respiratory infection.^ 

(troup 5: 

(o) Obtained total relief by either politzeri¬ 
zation or the Valsalva Maneuver. 

(5) Maxillary sinus pain occurred concom¬ 
itantly with tooth pain. 

(Iroup 6: 

(a) Obtained total relief by either i)olitzeri- 
zation or the Valsalva Maneuver. 

(ft) No dental abnormalities were present in 
the region where pain was experienced. 




5. 7,18. 25, 37. 
44, 53, 59. 61 


2,54 


1 42 
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Summary of evidence pointing to origin of aerodontalgia in maaiUary sitms 
block with individual case numbers cited (see table 1, Appendix) —Continaed 


Supporting factors present 

Group 7: 

(a) Presented a history of maxillary slnositis' 

or present upper respiratory infection. 

(b) Reported a “bubbling” or “breaking 

loose” in the “nose” when total relief 
was obtained. , 


Number of 
eases 


Case Nos. 


_ 2 45,56 


Group 8: 

(a) Obtained relief by either politzerization| 

or the Valsalva Maneover. (Cases No.>____ 4 8,9. 46, 50 

8 and 9 bad tooth pain during ascent) J 


Group 9: 


(o) 


Presoit no factors Indicating maxillary 
sinus'block (see following paragraph). 



2 27,58 


It will be observed that in only two of the cases studied (Nos. 
27 and 58) there is no evidence pointing to maxillary sinus block. 
The circumstances associated with the pain in these 2 cases were 
extremely similar. Both experienced the pain while the cham¬ 
ber was “leveled off” at 18,000 feet, the symptoms lasting for only a few 
seconds. No recurrence of pain appeared during ascent, descent, or 
while remaining at a higher altitude (30,000 feet). In both cases, 
recent, multiple, opposing, amalgam fillings were present. One of 
these individuals (case No. 27) reported the occurrence of a “metallic 
taste similar to that of a lead pencil” in the region of the tooth at the 
time when pain was felt. This individual also reported similar pain 
in this region both prior and subsequent to the low pressure chamber 
run. It is highly probable that both of these cases were due to static 
electricity generated between the recently placed amalgam fillings, 
which is not an uncommon phenomenon. It is believed by the authors 
that these cases bear no relationship to the lowered barometric pressure, 
but are instead instances of toothache occurring coincidentally with 
the low pressure chamber run (see page 845). We do not feel that this 
is to be interpreted as evidence indicating new fillings to be an 
etiological factor responsible for aerodontalgia; in fact, of 256 other 
known cases of recent fillings in our series, no s3iTnptoms of aero¬ 
dontalgia were experienced. (Fillings were considered recent if less 
than 60 days old.) (See table 3, Appendix.) 

These observations conclusively show that, at least in our series, the 
etiological factor acted upon by changes of pressure to produce aero¬ 
dontalgia is an occluded maxillary sinus. However, the mechanism 
of pain mediation is still obscure. The most probable site of stimula¬ 
tion of sensory nerve endings by differential pressure between the 
antrum and the external atmosphere is the region of the ostium or 
ostia (S). This is borne out by the fact that when concomitant 


Digitized 


by Google 


Original from 

UNfVERSITY OF CALIFORNIA 



JUNE 1»46] 


AERODONTALGIA—REYNOLDS ET AL. 


857 


maxillary sinus pain was present it was concentrated in the region of 
the lateral nasal wall; and also that this is the region containing the 
greatest concentration of sensory nerve endings to the mucosa of the 
maxillary sinus. However, in the greater proportion of cases in our 
series, maxillary sinus pain, as such, did not occur concomitantly 
with the tooth pain. This leads to the conclusion that the stimulation 
from this point is subliminal in intensity. 

It has been observed previously that the majority (90.4 percent) of 
cases of dental pain in our series occurred in teeth with abnormalities 
or in teeth immediately adjacent to those with, abnormalities. This is 
in accordance with the findings of other investigators that abnormali- 
i ies were usually found in teeth presenting symptoms of aerodontalgia. 



These abnormal conditions, as has been mentioned previously, run the 
complete gamut of dental pathology. These phenomena together 
suggested to the authors the possibility of a mechanism similar to that 
of facilitation in motor reflexes. Such a mechanism might be termed 
a “reinforcement of sensory impulses.” The mechanism for such a 
phenomenon might be explained as follows: 

If a tooth which contains pathology insuflScient to produce pain is postulated, 
this tooth might be considered as giving rise to a series of subliminal or inadequate 


Diflitizeii b> 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 



858 


NAVAL MEDICAL BULLETIN 


(VOL. 4«. XO. « 


Stimuli over Its sensory nerve. These inndeqimte stimuli, on arriving at s<ime 
central point of transmission, do not give rise to suflicieiit excitation to product- 
a stimulus to the central pathway and thereby subjective awareness of pain 
However, if impulses are also traversing a closely associated peripheral pathway, 
(i.e., from the maxillary sinus) it is conceivable that these may reinforce the 
original impulse to such an extent that the central pathway is stimulated and 
subjective awareness of pain is produced. This crmcept may be schematically 
represented by a diagram such as figure 3. 

Figure 3 represents the condition in which maxillary sinus pain and 
dental pain occur concomitantly. As is shown in the diagram the 
field of threshold excitation from the peripheral sensory pathway- 
(P S P) of the maxillary sinus includes the receptor for the central 
sensory pathway (C S P) from the maxillary sinus. Thus, stimula¬ 
tion of the C S P to the pain center for the maxillary sinus occurs and 
awareness of pain in the maxillary sinus results. However, the field 
of threshold excitation resulting from stimulation of the PSP from 
the tooth does not include the receptor for its C S P. so no stimulation 
of the C S P would occur, and resulting pain would not be produce<l 
without intervention of reinforcement. This reinforcement might oc¬ 
cur as follows: The subliminal fields (i. e., areas in which excitation is 
present at a level inadequate to produce stimulation) from the two 
peripheral sensory pathways overlap, including the receptor for the 
C S P to the tooth’s pain center. This results in stimulation of the 
C S P and subjective awareness of pain in the tooth. 

Many modifications of such a mechanism are possible. Figure 4 
represents the condition of dental pain in a tooth with an abnormality 
without concomitant maxillary sinus pain. This is shown in the 
diagram by the fact that the receptor for the C S P to the pain center 
for the maxillary sinus is not included in the effective excitatory field 
of the PSP from the maxillary sinus; however, the receptor from 
the C S P for the tooth is included in the overlap of subliminal fringes 
of the two peripheral pathways. 

Figure 5 represents a mechanism by which pain might be produced 
in a tooth without abnormality, providing an abnormality protlucing 
subthreshold stimulation is present in another, ipsolateral, tooth. 

No example can be found in the literature which corresponds exactly 
with this hypothesis, i. e. reinforcement of sensory impulses, since all 
examples encountered involve a motor response. However, such rein¬ 
forcement is well established in motor reflexes and, insofar as the 
authors can see, no fundamental difference exists between purely 
sensory transmission of pain and the nervous transmission of motor 
reflexes, except that of facility of observation and measurement in 
the latter. 

If this theory is correct, it may he used to explain a multitude of 
apparently conflicting reports. Since any abnormalities present in 
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Figure 5. 
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the dentition capable of producing subliminal stimuli may be respon¬ 
sible for localization of pain in the region of the abnormality, provided 
the principal stimulus of maxillary sinus block is present, the wide 
variety of conditions reported by previous investigators to be present 
in teeth presenting symptoms of aerodontalgia is explained. On the 
other hand, innumerable cases of varied dental pathology might be 
subjected, experimentally or otherwise, to altered barometric pressure, 
and in the absence of maxillary sinus block would give rise to no sub¬ 
jective symptoms of aerodontalgia. It should be mentioned, however, 
that dental pathology, particularly in teeth approximating the max¬ 
illary sinus, may be conducive to some degree of maxillary sinusitis, 
thereby rendering the antrum more susceptible to occlusion during 
alteration of barometric pressure. It is also possible that by repeated 
exposures to reduced pressure, sufficient drainage of the sinus could 
be effected to reduce the probability of occurrence of maxillary sinus 
block. This may explain the lack of symptomatology on repeat runs 
after dental treatment for which this dental treatment has been held 
responsible. 

This theory also explains the often-reported phenomenon of re¬ 
currence of aerodontalgia in a tooth which has been extracted between 
exposures. (See case 8, table 1, Appendix.) This phenomenon ap¬ 
parently bears a close relationship to that of “phantom limb” pain, 
in comparison with which the maxillary sinus may be considered as 
the “trigger point” and the stump of the amputated nerve from the 
tooth that which is in a condition of “hyperesthesia” (P). 

Owing to the fact that previous reports have omitted presentation 
of large portions of their data, it is diflScult for us to determine 
whether we have encountered the same pattern of occurrence of aero¬ 
dontalgia as that in these previous reports. However, it is felt from 
our relatively high incidence of dental pain that causes of aerodon¬ 
talgia other than maxillary sinus block, if they do occur, are greatly 
in the minority. Our data tend neither to substantiate nor disallow 
the theory of aeroembolism of the dental pulp as a cause of aerodon¬ 
talgia, if it occurs during longer stays at altitude or at higher altitudes 
than those represented in our study (15 minutes at 30,000 feet). 

SUMMARY 

1. The incidence of aerodontalgia occurring during the course of 
this study was 4.02 percent. 

2. The greater proportion (86.4 percent) of these cases of aerodon¬ 
talgia occurred during descent. 

3. In individuals with previous aerodontalgia given repeat runs, 
the occurrence of dental pain was 71.4 percent. 
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4. The pain of aerodontalgia was located in upper posterior teetli 
in 94.5 percent of cases studied. 

5. Dental abnormalities were found to be present in the region 
where pain was localized in 90.4 percent of cases studied. 

6. Histoiy of maxillary sinusitis or present upper respiratory in¬ 
fections were encountered in 78.3 percent of individuals reporting 
aerodontalgia. 

7. Maxillary sinus pain occurred concomitantly with aerodontal¬ 
gia in 38.1 percent of cases. 

8. Pressure equalization methods, such as the Valsalva Maneuver 
and politzerization were found to be extremely effective in relief of 
toothache. 

9. From these findings, the predominant cause of dental pain oc¬ 
curring in our series was interpreted to be sinus block with referred 
pain to the teeth. 

10. A nervous mechanism is suggested which might account for all 
of the variant phenomena observed in the present and previous investi¬ 
gations. 

11. Recommendations are made regarding methods of obtaining 
relief from aerodontalgia and its prophylaxis. 

CONCLUSIONS AND RECOMMENDATIONS 

1. It is concluded from our observations of the severity of aerodon¬ 
talgia that pain is so severe in a large percentage of cases that sufficient 
distraction of the individual experiencing the pain is produced to 
render him incapable of performing important tasks with proficiency. 
Therefore, it is believed that aerodontalgia, although of low incidence, 
is of importance as a negative factor in the successful operations of 
military aviation. 

2. The majority of cases of dental pain occurring in the low pressure 
chamber at this activity are a result of referred pain from the maxillary 
sinus. 

3. Pressure equalization technics similar to those used for relief of 
aero-otitis media (politzerization and the Valsalva Maneuver) are 
highly effective in relieving this sinus block and thereby the referred 
tooth pain. 

4. It is recommended that the Valsalva Maneuver be practiced by 
individuals experiencing aerodontalgia in aircraft and low pressure 
chambers, and that politzerization be used at sea level if the former 
means has not proven effective. 

5. In individuals susceptible to aerodontalgia the use of a vasocon¬ 
strictor, such as a benzedrine inhaler (which is known to be very effec¬ 
tive in preventing frontal sinus block) during ascent may be effective 
in reducing the occurrence of this disorder. 


Digitized b'> 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 



862 


NAVAL MEDICAL BULLETIN 


[VOL. 46, NO. 6 


6. In view of the tendency for pain referred from the maxillary 
sinus to localize in teeth with abnormalities, and the passibility of 
maxially sinusitis resulting from pathology in the upper posterior 
teeth, it is considered essential that good oral hygiene and attention 
to regular dental examination by the dental officer be practiced by all 
aviation personnel. 

7. It is strongly recommended that further research in this field and 
better dissemination of pertinent data be put into effect. 
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Table 1. —Compiled data on cases of aerodonlalgia and cases presenting major dental pathology without aerodontalgia — Continued 
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Table 3 .—Consolidated data 


XumUT i Percenr 


Incidence of aerodontalgia: 

(а) Total number of individuals run in low pressure chnnibor i 

from 26 September 1942 to 1 May 1945-.- 3, 

( б ) Cases in (1 (a)) of aerodontiilgia recorded_ . . 

(c) TotAl number of individuals given oxygen indoctrination 

runs in low pressure chamber from 1 Octobc^r 1944 to 1 
May 1945._____ 

(d) Number of individuals in this group U (c)) exfjeriencirig 

aerodontalgia___ _ . 

(f) Of number in (1 (d)) those occurring on ascent, _. 

(J) Of number in (1 (d)) th<)se occurring on descent _ 
ig) Number of times aerodontalgia occurred in 37 individuals.. 
Influence of age: 

(a) Age range (1 (d)) 19“36. 

( 6 > Average age (1 (d)) 24. 

Recurrence of aerodontalgia in 1 (d) : 

(a) Number (1 (d)) available for repeat runs__ 

(b) Number (3 (a)) having recurrence of aerodontplgia._ 

(c) Number (3 (a)) in which dental pathology had Ixhjii cor¬ 

rected between first and second runs_ 

(d) Number of these (3 (c)) who had recurrence....I 

Location of pain: I 

(a) Number of those (1 (d)) who reported pain to be localized 

in particular teeth__ 

(5) Number of those (1 (d)) who reported pain to be general¬ 
ized in a particular region_ 

(c) Number of those (1 (d)) reporting pain either in teeth 

approximating the maxillary sinus or in the region of 
the maxilla....... 

(d) Number of those (1 (d)) who had pain localized in other 

teeth____ 

Sul)jective report of severity of pain: 

(a) Number of instances of aerodontalgia (1 (( 7 )) described 

as severe_ . _ 

(h) Number (1 (g)) described as a ‘‘dull ache”___ 

(c) Number (1 (g)) described as of sudden onset_ 

(d) Number (1 {g)) which were persistent through consider¬ 

able range of pressure change_ _ 

(<) Number (1 (ft)) which were of short duration. _ 

ff) Number (1 (g)) described as intermittent short “flashes” 

during a long pressure change interval_ 

Abnormalities in region where pain was experienced: 

(a^ Number of instances (1 (^ 7 )) in which cavities were 

present___ 

(h) Number (1 (^ 7 )) who presented fillings in teeth involved 

or immediately adjacent_ ... 

(v) Number (1 (^)) who presented major dental pathology. . 

(d) Number (1 (g)) in which teeth were missing_i 
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Table 3. — Com^olidaied data — Continued 



Number 

Percent 

7- Case history: 

(a) Number of those (1 (d)) giving definite history of maxil¬ 
lary sinusitis or present upper respiratory infection_ 

29 

78. 3 

(b) Number of those (1 (d)) who gave no history of these 
conditions_ _ 

8 

21 . 6 

8 . Association of aerodontalgia with maxillary sinus pain: 

(a) Number (1 (^)) experiencing concomitant maxillary 
sinus pain__ 

16 

38. 1 

( 6 ) Number (1 (g)) not experiencing concomitant maxil- 
larv sinus pain_ _ 

26 

61. 8 

9. Relief of pain: 

(a) Number (l-(d)) relieved by politzerization_ 

21 

57. 1 

(b) Number (l-(d)) relieved by Valsalva Maneuver_ 

10 

26. 1 

(c) Number relieved spontaneously_ __ _ _ 

6 

la 6 

10 . Recent fillings (less than 60 days) and untreated cavities pres¬ 
ent in 920 (1 (c)) individuals: 

(a) Total recent fillings present at time of run_ _ 

256 


( 6 ) Deep-seated fillings with or w ithout protective base_ 

95 


(c) Recent fillings in upper bicuspid and molar teeth__ 

(d) Total cavities present at time of run_ . _ 

113 

211 


(e) Deep-seated cavities approximating the dental pulp_ 

1 9^ 

_ _ -- 

if) Deep-seated cavities in upper bicuspids and molars_ 

43 


11 . Incidence of frontal sinus block in this series: 

(a) Number (1 (c)) experiencing frontal sinus pain _« _ 

28 

a 04 

( 6 ) Number of those (11 (a)) occurring on ascent_ 

3 

10. 71 

(c) Numberoftho^ (11 (a)) occurring on descent _ , 

25 

89. 29 

12 . Incidence of ear block in this series: 

(a) Number (1 (c)) experiencing ear block__ 

142 

! 

1.5. 4 


CASE HISTORY OF AERODONTALGIA OC(^URRING DURING MILITARY 

OPERATION 


Name_ _ Rank _ _ _ 

Age: 24 years. Color: White Sex: Male. 


Chief complaint 

Patient complains of frequent severe pains in the region of both frontal sinuses, 
the left maxillary sinus, and upper left posterior teeth during rai»id descent from 
13,000 feet in aircraft. 

Present history 

Pain begins in the forehead over the right and left frontal sinuses and pro¬ 
gresses through the region of the loft eye and downward to the left maxillary 
sinus and teeth of the upper left posterior quadrant. The imin in the maxillary 
sinus and teeth remains for a period of from 2 to 3 hours, while the frontal 
sinus pain persists, usually, throughout the following day, gradually decreasing 
in magnitude. 
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The onset of the pain is manifested by a gradually increasing ‘^stuffed feeling*** 
in the “nose” and sinuses during ascent (usually to 13,(KX) feet) in aircraft The 
pain becomes so severe during rapid descent that at times “1 had to be relieved 
of control of the plane by my copilot.” 

On many occasions the patient had to request the remainder of bis squadron 
to descend at a much lower rate and, in some instances, it was necessary for 
him to leave his squadron during flights of strategic importance because of the 
severity of pain. He states that this condition was, in large measure, responsible 
for his return to the United States. 

If descent is made at a rate of less than 500 feet per minute, the patient is able 
to obtain relief by means of the Valsalva Maneuver. Oxygen is used at all times 
above 10,000 feet and above 8,000 feet during night flying. Partial relief is 
obtainable by renascent to an altitude above that at which the pain occurs. 

Past history 

Patient states he has had a “chronic catarrhal condition” for the past 8 years. 
He was not aware of sinus pain until after beginning his flying career. The 
patient states that his sinus trouble has become increasingly worse since he has 
been flying at medium high altitudes. The sinus and tooth pains became ex¬ 
tremely severe after 29 April 1944, at which time he began piloting a medium 
dive bomber in the Paciflc theater of operations. 

During his flight training 2 oxygen indoctrination runs in the low pressure 
chamber were made uneventfully. There is no history of surgical or other type 
of treatment regarding the nose or paranasal sinuses. 

Family history 

Father and mother living and well. One brother who has severe frontal 
sinusitis. 

Social history 

Irrelevant. 

Clinical examination 

The frontal, ethmoidal, maxillary and sphenoidal sinuses are radiographically 
clear, and clear on transillumination. 

The upper left third molar tooth is impacted mesioangularly, and the lower 
third molar tooth is Impacted horizontally. 
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MALARIA IN PANAMA 


THEODORE H. NOEHREN 
Lieutenant (MC) U. S. N. R. 

Malaria and Panama have been practically synonymous terms since 
the digging of the canal. Great advances have been made since the 
days when Gorges tackled the tremendous problem. The disease now, 
from a statistical standpoint, has assumed a minor role. 

The defeat of malaria, however, has not been as complete as that of 
yellow fever, and the disease, with all its treacherous implications, still 
exists. This is, and will undoubtedly continue to be, of special im¬ 
portance to Naval medical personnel. 

A study of the admission diagnosis of malaria patients in a naval 
hospital in Panama would suggest that the disease and its importance 
bears re-emphasis at this time. 

Table 1. —Admission dwynoses of HI patients tcHh malaria admitted to a 


Naval hospital in Panama, from 1 November Ih-iS to 15 June 19^3. 

Malaria_'_ 42 

Diagnosis undetermined (malaria) _ 64 

Catarrhal fever, or diagnosis undetermined (catarrhal fever)_ 13 

Medical observation- 14 

Pneumonia, or diagnosis undetermined, (atypical pneumonia)_ 6 

Urological observation__ 3 

Gastro-enteritls_ 1 

Jaundice - 1 

Acute appendicitis- 1 

Serum sickness- 1 

Acute pharyngitis_ 1 

Table 2. —Admission diagnoses of 49 patients where malaria was suspected but 

not found, during this same period. 

Malaria _ 6 

Diagnosis undetermined (maiaria) _ 43 


It is significant to note that of 147 malaria patients treated at the 
Naval hospital only 28.5 percent were admitted with the correct 
diagnosis. About half of these were recurrent, many veterans of 
Guadalcanal, who could diagnose their disease from previous experi¬ 
ence. In 43.5 percent the diagnosis of malaria was considered but was 
not definitely established. Almost 28 percent of the patients, or over 
one-fourth, were admitted under a diagnosis which gave no suggestion 
of malaria. 
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On the other hand. G paitients were sent to the hospital diagnose* 1 
malaria and 43 were sent in under Diagnosis undertermined (malaria). 
in which the disease could not be established, and finally other diag¬ 
noses were made. All jiatients totaled represented approximately 3 
percent of the over-all admissions to the hospital during that perio<l. 

The situation would not be so significant if it were not for the fact 
that the only death from malaria among Naval iwrsonnel during that 
period (not in this series) occurred in a man who, after 2 to 4 days of 
symptoms, was admitted to a hospital with the diagnosis of bronchitis, 
acute. The diagnosis of malaria, malignant tertian, was made the 
following <lay when the bloo<l film showed from 75 to 100 para.sites 
|)er oil immersion field. That same afternoon the man became coma¬ 
tose, and, in spite of atabrine and intravenous quinine, died 32 hours 
after entering the hospital. 

The necessity of a correct, early diagnosis is also emphasized by 
Kean and Smith (/). In their analysis of 100 patients who died from 
malaria in this region, 23 of them had symptoms of not more than 1 
day before admission to a hospital, and yet they died. 

The reported admi.ssion figures must be evaluated in a less critical 
light when it is realized that some of these patients were hospitalized 
by hospital corpsmen on independent duty. They quite routinely 
use a “D U” diagnosis. Some of the admission notes in the healtli 
records showed that malaria was considered when the admission diag¬ 
nosis did not include it, though many of them did not mention the 
examination of a blood smear. 

Definite evidence of malaria in a blood smear is frequently difficult 
to find. Some experience in slide interpretation is usually neces.saiy\ 
Certain aids, though, are recommended which would increase the 
numlier of early positive diagnoses and prevent delay in treatment. 
Hospital laboratories, both military and civilian, which see the mosi 
malaria in this area can more frequently be of valuable assistance. 
Smears from patients suspected of having malaria in any part of the 
area could be taken to these laboratories for staining and examination. 
This would avoid delay in diagnosis and temporizing until symptoms 
develop to where hospitalization becomes urgent. 

The hospital laboratories provide an easy opportunity for informal 
instruction in the diagnosis of malaria and other tropical disease. 
Hospital corpsmen and medical officers, on whom the early diagnosis 
depends, should more frequently avail themselves of this opportunity. 

Malaria in Panama is probably not much different from the disease 
elsewhere {2). Our series of 147 patients includes 104 in whom the 
oi’ganism was Plmmodium vivax. 39 in whom it was Plai^moiihtm 
faJctpanun. 3 in whom it was Plasmodium malariae, and 1 in whom 
it was unclassified. In one patient there was concurrent onset of 
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“coca-cola” colored urine with the malaria. Routine therapy, ata- 
brine in this case, brought about uneventful recovery. 

In Panama, as elsewhere, the diagnosis of malaria rests primarily 
on a blood smear and a high index of suspicion. The application of 
this suspicion may be carried to the extent that all patients with sys¬ 
temic complaints automatically have a blood smear examined. Or it 
may indicate that all febrile patients in such an area deserve a smear, 
as is the procedure in some of the hospitals in this region. It mus+ 
l)e remembered though, that malaria patients are not universally 
febrile. 

Any symptom can suggest malaria to the thoughtful examiner. 
Here, similar to other areas {3), the infection shows up with bizarre 
symptoms simulating, like syphilis, almost every known disease of 
the body. There are, however, certain complaints which are strongly 
indicative of the disease. These have been present consistently 
enough in our cases that, in their presence, the ward hospital corps- 
men make a remarkably accurate diagnosis before the smear is 
reported. 

These symptoms are; 

1. Fever^ with or without preceding chills, and not necessarily 
jieriodic. 

2. Headache^ characteristically retrobulbai- or fiontal. 

3. Low hack pain. 

4. Profuse perspiration., with an unusual odor. It has been 
described as of “burned matches,” “phosphorus,” “sulfur,” etc. 

5. Malaise., of unexplained, sudden onset. 

6. Anorexia .—^The disappearance of this symptom following treat¬ 
ment has been found to closely parallel the disappearance of parasites 
from the blood stream. It has sometimes indicated an incomplete 
cure even though the check smears may be reported as negative. 

These six complaints do not cover the symptomolog^' of malaria. 
But we have found that a combination of any four of these is fairly 
diagnostic of the disease. Additional suggestive signs are a pulse 
comparatively slow for the extreme fever, and an appearance of rela¬ 
tive well-being even in the presence of a high fever (a contrast to the 
appearance of patients with high fevers of bacterial or other origin). 
A fairly normal sedimentation rate, a normal leukocyte count, and 
especially a leukopenia with a shift to the left, or relative increase of 
monocytes, are still more findings pointing to malaria. 

Certain other factors are of help in detecting malaria in Panama. 
It is well known to “old timers” of the medical and nonmedical per¬ 
sonnel of the Zone, that some particular regions, accessible to service¬ 
men in Panama, are noted for the heavy incidence of malaria. In a 
recent warning (4) to civilians it was pointed out that of 34 patients 
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in a nearby hospital, 25 were individuals who spent time at one resort 
area. A knowledge of these endemic spots can be gained easily from 
the Panama-Canal Department of Health, or from personnel who are 
established here. 



MONTHS 

Admission of 147 malaria patients in Panama according to months. (Huriztmtai 
lines at base indicate approximate time of rainy season.) 


Another aid to the suspicion of malaria is the definite periodicity of 
cases in Panama. Tlie rainy season starts here the first part of May 
and continues through the first part of December. Malaria occurs in 
all months but is most prevalent during the wet season, as elsewhere 
in the world. Recurrent cases, too, for some unknown reason, are 
more frequent in the wet season. In our series malaria was seen to be 
most prevalent at the onset and conclusion of the rainy season. 
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A still larger cycle in the incidence of malaria in Panama has been 
suggested. Clark (S) has reported that an annual variation in the 
incidence of malaria, even in uncontrolled areas of the country, has 
been noted here, suggestive of the 5-year cycle of Puerto Rico. The 
time phases are not very regular in Panama, but it is certain that the 
period included in our 19-month series was during a definite depression 
in the larger cycle. 

Proximity of personnel to known malaria patients, especially in 
those men living off Naval reservations, has been a valuable adjunct in 
diagnosis. In one recent instance, the wife and 5 children of a Filipino 
chief cook were admitted to a civilian hospital with malaria. A blood 
film^taken from the chief on that basis revealed a heavy parasitemia 
though the man denied previous symptoms. 

Further aid in the suspicion of malaria is the patient’s conviction 
that he has the disease. This is especially true of recurrent cases. In 
men who have had previous attacks, the diagnosis has been consistently 
accurate when he says he feels he has malaria again. This has proved 
quite helpful. 

There are, unfortunately, certain factors in Panama which offer 
difficulty to the diagnosing of malaria. The so-called “tropical fevers” 
of unknown etiology are sufficiently frequent and resemble malaria 
closely enough to make differential diagnosis difficult. 

The so-called “Panama fever” has been publicized enough to become 
a real entity in the minds of many. A rather earnest attempt, how¬ 
ever, to find a definition of “Panama fever” among the established 
medical men here, and in the periodicals of this region, has met with 
little success. Clark (6), in analyzing the “imperfectly differentiated 
fevers of the Isthmus,” fails to define any single disease entity which 
could be called “Panama fever.” The term is used frequently enough, 
however, to cause concern in the mind of a medical officer new in this 
region and faced with a febrile patient. 

There are fevers of unknown etiology frequently seen in Panama but 
the only reports of cases similar enough to be grouped as separate 
entities are those by Deeks (7) in 1912, and by Fairchild (5), (unpub¬ 
lished), both of which reported short-lived epidemics. A number of 
patients with fever of unknown nature, have been seen in the 19 
months during which these malaria patients were observed. In them, 
the chief complaint was high fever, sustained for from 4 to 7 days, 
after which it spontaneously subsided with no further recurrence. 
The blood counts, sedimentation rates, physical findings (including 
splenomegaly) and general appearance of the patients, closely resem¬ 
bled malaria. Blood smears twice a day for 3 days, as is our routine 
in such cases, were all negative and recovery occurred without specific 
medication. 
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Some of these patients with atypical fever were seen to recover 
quickly following small does of atabrine. In that regard, a warning 
should be given here that a “therapeutic trial” can be a misleading 
path to the diagnosis of malaria. It is very important that every 
effort be made to find the parasites as was done in each of the 147 
patients in this series. Without this diagnostic support an incorrect 
assumption of the disease, with all its implications for the patient’s 
future, may be made. 

A “therapeutic trial” can be misleading in the other direction as 
well, even to the point of abandoning the diagnosis of malaria when 
it is correct. In some of our patients a convincing response to atabrine 
did not occur until 2 or 3 days after onset of treatment. With quinine 
the reaction is more prompt but not always immediate. What is 
more, an aggravation of symptoms and temperature to a point higher 
than any time previous to admission quite often has been seen the day 
after medication was started. This may happen regardless of what 
phase of the fever cycle that particular day may be. This has been 
explained by some as the result of a contraction of the spleen and 
other organs harboring parasites, in response to therapy. 

Another confusing factor in Panama is the frequent association of 
pneumonitis with malaria. Applebaum and Shrager (5), from the 
Gorgas Hospital, reported a series of 125 consecutive patients here 
in which pneumonitis was concurrent with malaria. In our series 
of malaria patients we had six who were admitted as pneumonia or 
diagnosis undetermined (pneumonitis). The definite admission 
diagnosis of atypical pneumonia in some of our malaria patients sug¬ 
gests the association of such findings. In other patients with proved 
malaria definite fine rales, especially in the hilar areas, are noted. 

Further difficulty in diagnosing malaria, especially among military 
personnel, is the lack of so-called “classic” symptoms which have been 
axiomatic for so long. Periodically recurrent chills and fever, sec¬ 
ondary anemia, and splenomegaly are taught as the classic triad of 
malaria {10). These symptoms are now known to be prominent in 
chronic or long-standing infections and are not so common in new 
ones. 

The access which military personnel have to medical attention fre¬ 
quently delivers a patient with malaria into medical hands before 
these “textbook” signs develop. In many instances the time cycle of 
the parasites has not yet been coordinated to give the 3-day or 4-day 
fever picture. Nor has the cycle been repeated enough to cause the 
red cell destruction of secondary anemia. Moderate enlargement of 
the spleen, while seen frequently, has not been present consistently 
enough to be considered as necessary for a definite diagnosis of 
malaria. 
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We have used a method of percussion which has helped consider¬ 
ably in detecting splenomegaly. To outline the whole organ by per¬ 
cussion is sometimes difficult even in the natives in whom enlarged 
spleens are so prominent. Gentle percussion at the left costal mar- 
gfin before and at the height of deep inspiration will frequently reveal 
comparative dullness on inspiration. In this way splenic enlarge¬ 
ment has been detected which could not be palpated. 

All matters considered, however, the diagnosis of malaria in Pan¬ 
ama, as elsewhere in the world, rests upon a high index of suspicion. 
Military medical personnel must carefully watch for its presence. 


SUMMARY 

1. An analysis of admission diagnoses of 147 patients with malaria 
treated at a Naval hospital in Panama shows that only 28.5 percent 
were definitely diagnosed before admission, 43.5 percent were ad¬ 
mitted Diagnosis undetermined (malaria), and 28 percent were sent 
to the hospital under a diagnosis not suggesting malaria. There 
were also 49 patients admitted under an established diagnosis of 
malaria or Diagnosis undetermined (malaria), which could not be 
substantiated. 

2. Prominent chief complaints have been fever, retrobulbar head¬ 
ache, low back pain, perspiration of unusual odor, sudden malaise, 
and anorexia. A combination of four of these is considered highly 
indicative of malaria. 

3. Factors which'aid in the diagnosis of malaria in Panama are: 
Exposure of individuals to known endemic spots, predominence of 
new cases at either end of the wet season, and proximity to known 
cases. 

4. Factors making for difficulty in diagnosis of malaria in F’anama 
are: Tropical fevei*s which closely resemble that disease, the mislead¬ 
ing results of a “therapeutic trial,” and the infrequency of the “text¬ 
book” signs, i. e. periodic fever, secondary anemia, and splenomegaly. 

5. Diagnosis of malaria in Panama rests almost entirely on a high 
index of suspicion and a blood smear. 
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EFFECT OF PROACnNOBITCIN ON STAPBTLOCOCCVS AUREUS 
IN HEART BROTH 

Proactinomycin in low concentrations lengthens the lag phase of 
the Oxford staphylococcus, and in certain media this increase in the 
lag becomes greater as the size of the inoculum is reduced. The 
prolonged lag obtained with small inocula is greatly decreased by 
filtrates from young cultures. It Is considered that one of the 
primary effects of proactinomycin is an interference with the syn¬ 
thesis or use of diffusible substances jHwduced by the cells and con¬ 
cerned with the ending of lag. 

The length of the lag is increased considerably by raising the 
concentration of the antibiotic, but within a certain range the rate 
of division when logarithmic growth has set in is affected only to a 
minor extent. It appears as though a certain portion of the growth 
mechanism was relatively insensitive to proactinomycin. 

When the concentration of proactinomycin is increased above a 
certain value its effect on the staphylococcus is of a different kind; 
after a period of incipient growth the cells then begin to die. In 
this respect there is a qualitative similarity between the effect of 
proactinomycin and that of penicillin.— Abraham, BL P. : Effect of 
proactinomycin on Staphylococcus aureus In heart broth. Britiah 
J. EiXper. Path. 26: 349-356, October 945. 
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PARTITIONING OF BARRACKS 

EFFECT ON MORBIDITY RATES FROM RESPIRATORY 
DISEASE 

The Personnel of 
EPIDEMIOLOGY UNIT NO. 22' 

The eflPect of partitioning of barracks on the morbidity from respir¬ 
atory disease at a large Naval training station is discussed in this 
article. 

In 1943 studies were done at another Naval training station sug¬ 
gesting strongly that the less men per room the smaller was the mor¬ 
bidity from respiratory disease, whereas there seemed to be no rela¬ 
tion between cubic feet of air space or square feet of floor space per 
man to morbidity. 

With this in mind, in 1944 at another naval training station, one- 
half of the barracks in each of 2 camps were divided by cloth parti¬ 
tions. These partitions were placed in such a manner that they 
divided each deck of a barracks into 14 compartments. The ends of 
these compartments opened into a wide central passageway and the 
partitions were approximately 2 feet above the heads of the men 
sleeping in the upper bunks, but did not extend to the overhead. 
They could be pulled back out of the way. The men slept with the 
bun^ at right angles to the passageway, but the individual partitions 
were not sufficiently long to prevent the ends of the second row of 
bunks in each compartment from jutting into the central passageway 
next to the beds of the men in the adjoining compartments. 

From 10 to 12 men were placed in each compartment. For a period 
of 6 weeks, morbidity rates were followed in these recruits and among 
a number of men in smilar barracks not so partitioned. These were 
approximately 5,000 men in the compart men ted group and an equal 
number in the control group. 

Over the 6-week period there was no significant difference in the 
illness rates in the two groups. 


‘ Members of Epidemiology Unit No. 22 during the period of this study were: Com¬ 
manders Donald C. Young (MC), U. S. N. R.; Burtis B. Breese, Jr. (MC), U. S, N. R.; 
Allison F. Errlngton (MC), U. S. N. R.; and Walter Stoeffler (MC). U. S. N. R.; Ensigns 
Fredrick A. Zuelzke (HC), U. S. N.. Leroy V. Orussendorf H(S). U. S. N. R., and Russel 
R. Harrison (HC), U. S. N.; Chief Pharmacist Grove G. Wiley, U. 8. N.; Chief Pharmacist’s 
Mate Edward L. W’armanen, tJ. 8. N. R.; pharmacist's mates, first class. Carl E. Johnson 
and Peter Packet, U. 8. N. R.; pharmacist's mates, second class, Fred W. Elias. Samuel W. 
Pollock, and Rufus Thompson. U. 8. N. R.; and pharmacist’s mate, third class, Herbert M. 
Stevenson, U. 8. N. R. 
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It was felt that there were at least two reasons why this type of parti¬ 
tioning was not effective. First of all, the curtains were not kept 
drawn for much of the time that the morbidity figures were studied. 
Secondly, because the bunks near the central passageway jutted into 
it and the heads of men in adjoining compartments were often next 
to each other. 

In short, the partial compartmentation of barracks for recruits in 
the manner described had no noticeable effect on illness rate. 

Later in the year, funds were made available for the construction 
of more permanent types of partitions and such partitions were con¬ 
structed in every other barracks in two other camps (A and E). 
These partitions were made of wood or fiber-board and extended from 
the decks to within 2 feet of the overhead, and were placed from the 
outer bulkhead toward the central passageway, as were the cloth par¬ 
titions. In this case, however, they extended far enough toward the 
center so that the end bunks of men in adjacent compartments were 
separated by the partitions. 

The effect of such partitioning on illness was judged by the admis¬ 
sion rates for catarrhal fever, scarlet fever, tonsillitis, and pharyngitis. 
The period of observation covered in Camp E was 11 weeks, and in 
Camp A was 7 weeks. The average daily population in each group 
was approximately 2,500. 

As noted in the table, the morbidity rates were higher, if anything, 
in the partitioned than in the nonpartitioned barracks. 


Illness rates in partitioned and nonpartitioned barracks 
CAMP A 


Population •... 

Partitioned j Not partitioned 

36,183 34.202 

Cases 

Rate * 

Cases Rate * 

Catarrhal fever _______ 

28 

282 

1 20 213 

75 7» 

Tonsillitis and pharynp^itis.. 

1 101 1,020 


Scarlet fcvor .. I 12 121 i 8 8.5 


CAMP E 


Population *.-. 

Partitioned 

Not partitioned 

112,105 

95,613 

Cases 

1 Rate' 

Cases 

Rate > 

Catarrhal fever ...... 

89 

288 

55 

248 

Tonsillitis and pharyngitis ... 

125 

406 

128 

4S8 

Scarlet fever. 

31 

100 

13 

49 


1 Man-t\xpo?iire days. 

* Rale iK'r 1000 per year. 
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DISCUSSION 

These studies sliow that in this activity partial compartmentation of 
barracks had no effect on illness rates of certain respiratory diseases. 

This, however, does not necessarily vitiate the observation that 
smaller numbers of men in a room may be of value in prevention of 
illness. It merely shows that compartmentation of the type described 
has, on the basis of this experience, no value in prevention of illness 
in naval recruits. It is of course possible that the method might have 
some value in the prevention of illness if the communicability of the 
organism was less or if the barracks were divided into rooms. 

In any case, this method of control of infection was of no value 
under the conditions encountered. 

SUMMARY 

Partial compartmentation of barracks with both wooden and cloth 
partitions was attempted as a means of control of respiratory illness. 
This method had no apparent value in the large Naval training station 
where it was used. 
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FRACTURES OF THE SHAFT OF FEMUR' 


RAKLT TREATMENT ON A HOSPITAL SHIP 

HAROLD LUSSKIN 
Commaoder (MG) U. S. N. R. 
and 

RICHARD R. HOFFMAN 
Lieutenant Conunander (MG) U. S. N. 

While picking up casualties sent to this hospital ship from the 
beaches, shore hospitals, and other ships during and following a land¬ 
ing operation and action, we were impressed by the large number of 
fractures of the femur received. They were brought aboard in 
Thomas splints with considerable windlass traction, in tight plaster 
of paris spica casts, both double and single, in a combination of 
Thomas splint and traction incorporated in a plaster cast, or simply 
in Stokes stretchers without traction or any other form of support 
Many of those in spica casts had a pin through the lower part of the 
femur, and some also had a stirrup and windlass attached. Most of 
the patients had large ragged wounds extending down to and through 
the bone. Because of the number of casualties and the extreme dif¬ 
ficulties under which treatment was given before these men reached 
the ship, it was remarkable that any form of adequate treatment could 
be given under the circumstances. 

In considering the mode of treatment to be instituted, it was nec¬ 
essary to keep in mind that the patients were on a ship, that there 
were only narrow bunks in tiers of two and three, with very little space 
between bunks. It was also necessary to remember that at any mo¬ 
ment it might be necessary to evacuate the patients from the ship, 
possibly in a great hurry. A ship rolls and pitches, causing an5'thing 
not lashed down or fixed to swing or slide. Consequently elaborate 
methods of traction in fracture beds were out of the question. The 
weights would swing and the patient roll, disturbing bony aline- 
ments. Evacuation of a patient in traction without causing pain or 
disturbing the position of the bone fragments is almost impossible, 
especially from a hospital ship to smaller craft. That meant that 
Kussell traction or skeletal traction could not be used. 


‘ Received for publication May 1945. 
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The use of some form of direct bone fixation, such as advocated 
by Roger Anderson, Stader, Haines, and numerous others, was con¬ 
sidered, but here again serious drawbacks arose. The apparatus 
would have to leave the ship with the patient. Since the number of 
fractures requiring this form of treatment was very great, the ship 
would rapidly be depleted of the apparatus and splints in an area 
where new equipment could not be obtained and the number of frac¬ 
tures of all kinds ran into the hundreds. The use of bone plates also 
had to be discarded for all the fractures were compound, most of 
them extensively comminuted, and surely contaminated. In many 
instances two-thirds of the bone was shattered. Many of the wounds 
were multiple and very large, requiring vaselin-gauze or other forms 
of dressings and casts for protection of the soft tissues. 



1. The upper pin is passed from the outer side of the thigh, Inward through the 
outer side of the femur and either into or Just tlirough the cortex of the 
bone on tlie inner side. Tlie pin should extend 3 or even 4 inches beyond 
the skill and should be incorporated in the cast. 


No cast, however well applied, will hold a fractured shaft of the 
femur in the middle two-thirds for any length of time. In the vast 
majority of cases the fragments will slip as soon as atrophy takes 
place and some play develops between the thigh and the cast. Some 
extra help is necessary. In upper shaft fractures where the proximal 
fragment was abducted and flexed, the lower fragment could not be 
brought up and out to meet it, because the limb would obstruct the 
passageway between bunks; also the patient could not be turned on 
his back or abdomen because of the limited space in the tier. 
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A procedure to meet all these objec¬ 
tions utilized a combination of the 
plaster of paris cast with full and half 
pins. By full pin is meant one which 
passes entirely through the limb and 
bone. The half pin was passed from 
the outside of the thigh, through the 
cortex on the outer side of the femur 
and either just into or just through the 
cortex on the inner side. The lower 
pin was passed through the femur just 
above the condyles if local conditions 
in the thigh permitted, or through the 
upper tibia if conditions did not per¬ 
mit. The upper pin was passed above 
the fracture site from without inward but only just through the cortex 
on the inner side of the femur. The wounds were gently washed and 
irrigated with sterile saline solution and a non-irritating soap and 
minimally debrided, then very lightly packed with vaselin gauze, aiul 
dry or vaselin gauze over all. As this was done on an orthopedic table, 
traction could be applied as .soon as necessary and feasible. The lining 
up of the fragments presented a problem. Adequate traction most 
often corrected the lateral displacement of the bones except in ca.ses 
with a short upper fragment. The distal fragment, however, usually 
Hexed. By suspending the lower and upper fragments in slings, they 
could easily be lined up visibly through the use of the fluoroscope and 
the position maintained by the slings and traction. It was then a sim¬ 
ple matter to incorporate the pins in a plaster of paris spica cast from 
ihe lower ribs to the lower third of the leg. As soon as the cast was 
firmly set, the traction was relea.sed, and the foot and lower part of 
tlie leg were included in the plaster. The slings wei-e then remove<l 
and the holes in the cast covered. 

The leg did not have to be abducted more than 20 degrees. The cast 
had to extend from the toes to the mid-chest to prevent motion of the 
fragments. Even a short upper fragment could be manipulated and 
l)rought into proper alinement without having to abduct the leg greatly 
after the half pin was in place. The patient was now adequately im¬ 
mobilized. The fragments would not slip, and length was constantly 
maintained. Steinmann pin and all were enclosed firmly in the cast. 
The patient could then be evacuated easily if necessar 3 % without fear, 
without loss of apparatus that could not easily be replaced, and without 
the need for elaborate equipment. The patient could l>e easily turned 
within the narrow confines of his bunk, even if he were in the lower or 
middle bunk of the tier of three. This method functioned smoothly 
for us with a very large numl)er of fractui*es. 



2. When the fracture is hiRli, tlie 
upper pin is passed through the 
greater trochanter downward and 
inward into or just below tlie 
lesser trochanter. 
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3. This patient was a Japanese prisoner brought aboard in a Thomas splint. 
The wound was relatively small. The fracture was high in the femur. The 
upper half pin was passed somewhat too far, but without any damage. Tlie 
position was corrected easily and maintained in the spica cast incorporating 

the pins. 
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The site for the pins had to be chosen very carefully. Large wounds 
often prevented the placing of the pins where preferable. Often ex¬ 
treme shattering of the bone prevented pinning in the usual place, 
namely, the lower femur just above the condyles and the upper femur 
just below the trochanters. Occasionaly the upper pin had to be 
passed obliquely through the greater trochanter and into the lesser. 

The fluoroscope was found to be an absolute necessity in this pro¬ 
cedure. Its .use prevented many trips to the operating room to correct 
original malalinements. Because of the frequent use of the fluoroscope 
some protection had to be improvised for the patient and the operator 
by the roentgenologist. Briefly the equipment consisted of a portable 
fluoroscope with a long narrow metal cone to prevent scattering of the 
rays and to cover a relatively small field. An ordinary leaded apron 
was suspended between the thighs of the patient. In that apron a 
window 5 inches by 6 inches was cut. The roentgenologist, with the 
aid of a head screen held just above the patient’s good leg or just below 
it, could then direct the surgeon in the manipulation of the slings 
supporting the fragment, or the traction. It was found necessary to 
fluoroscope only in the lateral projection. 

To elaborate on the treatment: Certain precautions were found 
necessary. The pins were of the Steinmann type and varied in thick¬ 
ness according to the size of the individual bone and the amount of 
traction necessary. The lower pins had to extend 2 inches beyond 
the skin on either side of the leg, the upper pin about 3 inches and at 
times 4 inches. Atrophy of the thigh was often very rapid and very 
marked. Unless the pins were long enough they would slip into the 
cast when the patient moved. Compensation for the atrophy was 
obtained by the use of felt on the inner side of the thigh or by narrow¬ 
ing the plaster cast without removing it. This could be done by cutting 
away part of the inner side of the plaster above the lower pin and re¬ 
placing it with fresh plaster closer to the skin, cutting wedges in the 
front and the back of the cast, then narrowing the spica, or removing 
the front of the cast* 

All except one of the patients treated were injured by shell frag¬ 
ments (mostly from mortars, exploding land mines, or booby traps) 
or by rifle and machine-gun bullets. Many of them were in shock 
when they came aboard and were treated for this before definitive 
care could be given to the fractures. After these patients had been 
evacuated to a large base hospital, more specific methods of treatment, 
if found advisable, could be applied without having lost time, length 
of limb, or position. About 45 cases were treated in this way during 
the summer months of 1944, all of them being young Marines, soldiers, 
sailors, or prisoners of war. 

The exception mentioned was the only patient with a simple frac¬ 
ture who sustained his injury from a fall aboard ship. He was one 


Digitized b'> 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 



JTNE 1946] 


SHAFl' OF FEMUR—LUSSKIN AND HOFFMAN 


893 



4 . The patient who sutstained this compound comminuted fracture was brought 
aboard in a single spica cast without pins. Some shortening was noticed 
He was piaced on the fracture table and the cast removed. The normal 
length of the limb was restore<l by traction and tlie pins Inserted. The large 
wound was then cleaned and dressed. Notice the fairly good lateral aline- 
ment. Once the cast was applied incorporating tlie pins, position and length 

remained unchanged. 


of the early cases treated in the manner described, by pinning, but 
without the use of the fluoroscope. This case showed the absolute 
need of fluoroscopy and demonstrated the ease with which the frag¬ 
ments could be lined up with its use. It also showed that even after 
3 weeks of malposition, it was possible to pull the fragments apart, 
correct the alinement and replace the cast, the pins being adequately 
anchored in the cast (figs. 3 and 4). 


SUMMARY 

A relatively simple method for the early care of the fractured 
femur on a hospital ship in the forward areas which provides bone 
fixation, traction, and immobilization without the use of elaborate 
apparatus, permits moving the patient in his bunk, permits easy 
evacuation of the patient, and obviates the loss of apparatus, is de¬ 
scribed. It consists of a combination of the plaster of paris spica cast, 
incoi'porating in it a full Steinmann pin below the fracture site and 
a half pin (one going through the cortices of the femur but not through 
the inner side of the thigh) above the fracture. A protected fluoro¬ 
scope.is used to determine the position or the alignment of the frag¬ 
ments through a lateral view. This machine is run by an experienced 
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roentgenologist. This method of treatment was utilized because it 
was found impossible to be adequately and constiintly supplied with 
other forms of equipment that would leave the ship with the patient 
and could not be replaced in zones of activity too far from the source 
of supply. This method made evacuation of the patients safe, easy, 
and without fear of loss of alignment of the fragments or of length 
of the limb. 




BIOLOGIC INVESTIGATIONS ON PROACTINOBIYCIN 

As a result of the foregoing investigations it can be seen that 
proactinomycin possesses chemotherapeutic power in that when 
given to mice by mouth it can confer a considerable degree of protec¬ 
tion against Intraperitoneal infection with haemolytic streptococcL 
This effect takes on additional interest from the fact that even with 
a large dose it has not been possible to detect in the blood any anti¬ 
bacterial effect (using the staphyloc*occus, which is quite sensitive, 
as the test organism). Nevertheless, not only this large dose, but 
a dose one-eighth the size, had a chemotherapeutic effect. 

Like other relatively innocuous antibiotics, such as penicillin and 
helvollc acid, proactinomycin is excreted in the urine and bile. It is 
absorbed from the alimentary canal. In sufficiently large doses it 
stimulates the vaso-motor centei*s and decreases the rate and force 
of the heart-beat in cats, and inhibits the contraction of the guinea 
pig uterus. Repeated injections cause fatty changes in the livers of 
mice. 

The question naturally arises whether this substance can be of 
interest in the treatment of disease in man. It is undoubtedly much 
more toxic than penicillin or streptomycin (Robinson, Smith and 
Graessle, 1944 *), and where these can be made effective there would 
be no indication for the use of the more toxic substance. Neverthe¬ 
less there Is increasing evidence that resistance to penicillin can 
he acquired by certain organisms, particularly the staphylococtnis, 
and this phenomenon may well be true of all chemotherapeutic 
agents. It is, therefore, well to take note of substances such as 
this, to wliich a penicillin-resistant staphylococcus is fully sensi¬ 
tive, which might, at any rate in local application, provide a possible 
alternative. 

This work is also of interest in that it shows that yet another 
substance from the Actinomyces and Proactlnomyces group of organ¬ 
isms has chemotherapeutic properties, though it is not compiirable 
to the others, particularly streptomycin, in this respect,— FijOby, 
H. W.; Jennings, M. A.; and Sanders, A. G.: Biological investiga¬ 
tions on proactinomycin. British J. Exper. Path. 26 : 337-349, 
October 1945. 


»IlOBi.NsoN, H. J., Smith, D. G., and Graessle, O. E. : Chemotherapentlc 
properties of streptomycin. Proc. Soc. Exper. Biol. & Med. 57: 226-231, 
November 1944. 
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AN EXPERIENCE WITH ATABRINE 
ABOARD A TROOP TRANSPORT 


J. LEONARD GOLDNER 
Lieutenant (junior grade) (MC) U. S. N. R. 

and 

MILTON BERGER 
Commander (MC) U. S. N. R. 

When a troop transport is carrying personnel to a combat area, the 
number of patients in the sickbay must be reduced to a minimum. On 
one occasion, however, this purpose was almost defeated by a syndrome 
resulting from the prophylactic administration of quinacrine hydro¬ 
chloride U. S. P. (atabrine dihydrochloride). 

The atabrine regime for personnel in this particular incident was 
not initiated until the troops were aboard ship. Troop enlisted men 
and officers alike, under strict supervision, were given 0.05 gram of 
atabrine for 3 days immediately following the evening meal, and 0.1 
gram daily thereafter. Since the drug was given to troop personnel 
only, no member of the ship’s company received atabrine during that 
period. 

There were no complaints until the eighth day of drug administra¬ 
tion. On that and the following day, 13 patients were admitted to 
the sickbay for treatment and at least 6 men were treated as ambulatory 
patients. At least 6 others did not report to sickbay. The signs and 
symptoms of all patients were similar in nature but varied in degree. 
TTie prodromal symptoms consisted of anorexia, generalized cramping 
abdominal pain, nausea and/or vomiting which were followed in from 
6 to 12 hours by diarrhea. 

The diarrhea was explosive in onset and resulted in from 15 to 20 
profuse, watery stools during the course of a few hours. A careful 
history elicited negative evidence for the presence of blood or pus in 
the stools. Occasionally, severe vomiting preceded or accompanied the 
diarrhea and naturally increased the abdominal discomfort. Those 
patients admitted to the sickbay had oral temperatures ranging from 
99.8° to 102° F. They all showed evidence of dehydration and looked 
and complained of being acutely ill. A mild leukocytosis also was 
present. 

A differential diagnosis between food poisoning and the untoward 
effect of atabrine was necessary. Although the bacteriological facili- 
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ties were limited, eosin-methylene-blue media were inoculated with the 
stool specimens and in 24 hours following incubation at 37° C. several 
different samples revealed elevated, irregular, dark green and dark 
brown colonies. These colonies in turn were subcultured on Russell's 
double sugar and all showed a yellow slant and yellow butt with bubbles 
present in the butt indicating the fermentation of lactose with forma¬ 
tions of acid and gas. Escherichia coli and/or Aerobacter aerogene* 
were probably the organisms involved. 

Aside from the bacteriologic evidence, it must be noted that the 
ship’s company and troops ate the same food, handled and served by 
the same cooks and attendants. A similar situation existed in the 
officers’ wardroom and not one Navy man reported to the sickbay with 
gastro-intestinal symptoms. 

Treatment of the bed patients consisted of temporarily discontinu¬ 
ing the atabrine, controlling the diarrhea and cramps with bismuth 
and paregoric, and hydrating the patients. Parenteral fluids were 
not necessary because all patients could retain frequent small quanti¬ 
ties of fluid orally. Recovery occurred within 72 hours. Atabrine for 
ambulatory patients was not discontinued but the dose was reduced 
to 0.05 gram for 2 days and then raised to 0.1 gram. All of the am¬ 
bulatory patients were returned to the full dose and showed no fur¬ 
ther reactions. The bed patients were again given 0.05 gram of 
atabrine as soon as vomiting, diarrhea, dehydration, and fever were 
controlled. Sixty percent (8) of these men were taking the full dose 
within 4 days and showed no further intolerance. The remaining 40 
percent (5), however, returned to sick bay within 12 hours following 
the resumption of the 0.05 gram dose. The signs and symptoms were 
comparable to those present at the original admission and of the 
same severity. Dehydration was not as obvious since the men re¬ 
ported for treatment earlier. 

Since debarkation was imminent it was decided to put these men 
on quinine prophylaxis and to consider them intolerant to atabrine. 
No further difficulty was apparent. 

Two weeks following the initial dose of atabrine, an officer re¬ 
ported to sickbay with a full-blown generalized giant urticaria. His 
feet, hands, face, and penis were painful and edematous, and large 
wheals were prominent all over his body. After careful inquiry into 
his past history and present diet, it was decided that this was the 
result of atabrine sensitivity or toxicity. The drug was discontinued, 
symptomatic treatment was instituted, and he was on the sick list for 
4 days. A provocative test was considered but the day of debarkation 
was too close, so quinine was substituted for atabrine. 

It may be assumed that the heat and humidity of the tropical cli¬ 
mate plus the motion of the ship exaggerated the syndrome as de- 


Digitized b'> 


Google 


Original frorri 

UNfVERSITY OF CALIFORNIA 



jnN*i**e] EXPERIENCE WITH ATABRINE—GOLDNER AND BERGER 897 

scribed. For this reason as well as for those already mentioned it is 
suggested that atabrine prophylaxis be initiated 3 weeks before troops 
embark. 

SUMMARY 

1. Gastro-intestinal symptoms which resulted from atabrine pro¬ 
phylaxis occurred about 1 week following the initial dose of 0.05' gm. 

2. Of 826 oflScers and enlisted men given the drug, about 3 percent 
exhibited untoward reactions, but only 0.7 percent could not tolerate 
readministration of the drug. For these men, quinine instead of 
atabrine was provided. 

3. One case of giant urticaria was attributed to atabrine. 

4. It is suggested that atabrine prophylaxis be initiated 3 weeks 
before troops embark. 



4 ; 


EARLY OBSERVATION OF ANTIBIOTIC ACTION 

In his book “Essays on the Floating-Matter of the Air” (1881), the 
physicist, John Tyndall, described experiments which he carried out 
in 1875 refuting the doctrine of spontaneous generation of life. In 
the course of these experiments tubes of organic infusions were in¬ 
fected with organisms after exiiosure to the atmosphere. A number 
of cases occurred when such tubes which were turbid and swarming 
with bacteria, became covered with Penicilllum glaucum, three un¬ 
specified kinds being noticed. The bacteria in these tubes lost their 
translatory power and fell to the bottom, leaving the liquid between 
them and the superficial layer clear. Tyndall ascribed this to the 
success of the molds in the struggle for existence and notes that 
access of oxygen to the body of fiuid must have been hindered. He 
did not, however, test the clear liquid for its capacity to support 
newly implanted bacterial life. It is interesting to speculate upon 
what the consequences might have been had T 3 mdall allowed himself 
to be drawn from his main investigation.— Davies, C. N. : Early 
observation of antibiotic action. Nature 156: 666, December 1,1945. 
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DENTAL PROBLEMS ON SUBMARINES' 


WALTER B. MARTIN 
Lieutenant Coinmiinder (DC) U. S. N. 


Dental services aboard a submarine tender are rendered primarily 
for the personnel of submarines tied up alongside, and secondarily for 
the relief crews and personnel of the tender. It is imperative that oral 
tissues of submariners be placed in good condition prior to extensive 
patrol periods in war areas. Toothache or tissue infection renders 
a man impotent as a fighting man when his time and his efficiency 
are vital factors in the success of a submarine attack. 

Squadron instructions of the squadron to which the author is at¬ 
tached includes the following: “The dental officer is designated as an 
ex officio member of the squadron staff. He will arrange examinations 
in the dental chair for all officers and men of submarines assigned to 
the tender for refit. He will make necessary appointments to complete 
all work during the refit period.” This has been the objective of the 
dental department of this squadron. A submarine war patrol made 
on the U. S. S. Sea Fox with the objective of viewing the dental situa¬ 
tion under combat conditions reveals that in spite of frequent exami¬ 
nation and treatment, crews present an alarming susceptibility to 
dental disease. 

The diet seems-adequate with the exception of minerals. Fresh 
milk is, of course, out of the question and powdered or canned milk 
is not palatable. Efforts have been made by dental officers on several 
tenders to effect a regular serving of iced, flavored, powdered milk 
supplemented by frequent servings of ice cream—this would seem 
a solution, in part at least, for supplying dental minerals. Wafeied. 
flavored calcium salt tablets could be given. The value of such calcium 
administration is questioned by many dentists who claim the fully 
formed tooth is beyond therapeutic aid. It would seem reasonable to 
assume, however, that the deposition of secondary dentine would 
require at least a normal blood calcium. 

Dental caries is rampant and can be laid to a diet very high in 
carbohydrates plus veiy poor oral hygiene. Most all submariners are 
heavy coffee drinkers and they drink it “black and sweet.” These 
solutions resemble a coffee-flavored simple syrup. Cakes and pies are 

^ Recelvi'il for puhlicntion May 1945. 
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usually in evidence in the galley. There is lots of bread and jam, 
lots of potatoes and gravy—carbohydrates galore 1 Long patrols 
with necessitated abstinence from alchoholic beverage seem to create 
a desire for sweets. A continued carbohydrate diet of this type in¬ 
creases susceptibility to dental caries. 

An effort is made on the tender to diagnose incipient carious areas 
through routine use of bite-wing x-rays. Men with apparently sound 
teeth will, after two or three patrols, evidence decay in proximal 
surfaces of bicuspids and molars that is difficult to find with the regular 
mouth mirror and explorer examination. 

In the dental operating room, all teeth with carious exposed pulps 
are removed. Intermediate bases are inserted in most two-surface 
cavities prior to placing the alloy filling. An attempt is made to over¬ 
come fear of pain by the routine use of procaine hydrochloride, if the 
patient wants it. The teeth of many young submariners have large 
pulps which necessitate greater care by the dentist in cavity prep¬ 
aration. This age group shows many erupting third molars which 
cause grief on a patrol. These are extracted as soon as possible after 
examination to enable post-operative treatment and observation before 
the boat returns to a patrol area. 

The actual patrol lasts from 6 to 8 weeks during which conditions 
are unfavorable for good oral hygiene. Water distilled aboard is 
adequate for drinking and cooking purposes, but is insufficient for 
frequent bathing and the shower room is secured most of the time 
unless a water reserve has been built up. 

Dental hygiene is closely allied with bathing habits and, upon 
questioning, many of the men admit that their toothbrushes remain 
imused day after day. Although space is limited, facilities in the 
crew’s washroom are adequate for tooth brushing at any time. Small, 
convenient, individual drawers are available there for toothbrush and 
shaving gear. The submariner ju.st doesn’t seem “tooth conscious” and 
considers brushing of the teeth too much trouble on a war patrol. 
Lack of good oral hygiene leads to loss of tissue tone. Resistance to 
oral infection is low and gingival recession is prevalent. One subma¬ 
rine captain, through his welfare fund, purchased all available dental 
floss and constructed an adequate dispensary to be placed in the control 
room for all hands. A page from a dental journal illustrating correct 
use of dental floss was secured to the bulkhead alongside. This cap¬ 
tain had become alarmed at the large number of cavities developing 
in the teeth of his men, and wanted to do something about it. Similar 
interest by other submarine commanders would be beneficial. 

Submarine personnel leaving liberty areas often face the danger of 
Vincent’s infection. Pharmacist’s mates confronted with this prob¬ 
lem usually are acquainted principally with the use of sodium per- 
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borate, and with the isolation and sterilization of mess gear of those 
infected. He does as well as possible with the training he has. Some 
have been dental technicians and are better prepared to handle emer¬ 
gencies and treatments they have followed through with the dental 
officer. 

The following conclusions are submitted: 

1. Actual work at the chair with a dental officer for at least a 
10-day period should be a requisite for all pharmacist’s mates being 
considered for submarine duty. They can then see how to treat dental 
emergencies, and become acquainted with dental medicine. 

2. Elimination of patient’s fear by routine administration of pro¬ 
caine hydrochloride. 

3. Bite-wing x-rays at least once a year. These should be placed 
in the health record in a small glued-in envelope. 

4. There should be better dental education for submarine personnel. 
This should definitely be made a part of general hygiene and first-aid 
instruction, and could be accomplished by pamphlets, slide pictures, or 
lectures. Dental problems can be lessened for submariners with a 
more definite and direct dental educational program during the refit 
period. 




COMPARATIVE EFFECT OF SULFONAMIDE AND PENICILUN 
IN PNEUMONIA 

A series of 126 patients over the age of 35 years suffering from 
pneumonia was divided by random selection into two groups, one of 
which was given sulfathiazole, the other penicillin. All patients re¬ 
ceived the same symptomatic treatment and general clinical controL 

The distribution of factors know’n to influence the course of the dis¬ 
ease was the same in the two groups. 

Eacii method achieved fairly similar results. In three patients, 
however, it was thought that penicillin had produced an unexxiected 
recovery. 

There is no reason for abandoning properly controlled sulfonamide 
treatment for the average case; and it is suggested that penicillin 
should be used for selected patients, usually in combination with a 
sulfonamide. Indications for the use of penicillin are tentatively 
suggested. 

The cause of delayed resolution is discussed.— Andkson, T. and 
F1«:rouson, M, S. : Comparative effect of sulfonamide and penicillin 
in pneumonia. Lancet 2: 805-808, December 22, 1945. 
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SHIGELLOSIS STUDIES 


Ill. CLINICAL OBSERVATIONS ON DYSENTERY CAUSED BY SHIGELLA FLBXNER! Ill 

CHARLES M. THOMPSON 
Commander (MC) U. S. N. R. 
and 

BENJAMIN V. WHITE. Jb. 

Lieutenant Commander (MC) U. S. N. R. 

In mid-September 1945 there was an epidemic of bacillary dysentery 
among units of the Fifth Fleet in the Tokyo Bay area. Several major 
ships had large numbers of cases, and the disease was epidemic among 
the smaller units. Shore installations were peculiarly free from the 
disease. At the height of the epidemic there were 1,3(X) persons af¬ 
fected, but there were no reported fatalities in the entire series. One 
hundred patients with dysentery or unclassified diarrheal diseases 
were admitted to the U. S. S. Benevolence. These included many of 
the sickest persons in the area as well as some from smaller units 
without medical officers. 

Sixty of the affected patients were studied by one of us and were 
considered on the basis of cultural or sigmoidoscopic evidence to be 
suffering from bacillary dysentery. Twenty cases yielded cultures 
positive for dysentery bacilli. The only strain isolated was Shigella 
■flexneri III. (Some also agglutinated with -flexner VIII serum.) 
The clinical features of these 60 cases constitute the basis for the fol¬ 
lowing report. They represent the fully developed illness as observed 
in patients selected for transfer to a hospital ship. Many of the pa¬ 
tients treated in sickbays were less seriously indisposed. 

TYPE OF ONSET 

In 78 percent of the cases the onset was acute, often initiated by a 
chill followed by fever of from 101® to 105° F., abdominal cramp¬ 
ing, and after several hours, watery diarrhea. In 18 percent there 
was an atypical coryzal onset, with generalized muscular aches, 
cephalgia, rhinitis or sore throat, and injection or edema of the 
nasopharyngeal mucous membranes. In both the typically acute 
cases and those with coryzal onset, the initial chill and febrile re¬ 
sponse were diagnostically misleading, so that many of the cases 
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could not be differentiated at the onset from acute catarrhal fever 
or virus pneumonia. In a number, the abdominal cramping, nausea 
and vomiting raised the question of appendicitis. In two instances 
exploratory laparotomies were performed. Of the entire series. 4 
percent had an insidious onset in which abdominal cramping and 
diarrhea were the leading symptoms. 

CLINICAL FINDINGS 

Subsequent to the initial chill and fever, diarrhea developed in all 
the cases. During the most acute part of the early phase the majority 
of the patients reported watery bowel movements which occurred at 
30 to 60 minute intervals. At this stage moderate abdominal cramp¬ 
ing was the rule. Later the frequency of the movements became less, 
the abdominal cramping tended to give way to severe tenesmus, and 
the stools became grossly bloody. Prostration became more severe 
with each pa.ssing day so that many of the patients were listless and 
exhausted. Neither dullness of the sensorium nor delirium occurred. 
Tenesmus or proctospasm was a prominent feature in 52 percent of 
the cases, and resulted from induration, edema, and deep mural in¬ 
fection of the pelvic colon and rectum. Rectal spasm, and in some 
cases strangury, also resulted from this cause. 

Although chills and fever, nausea and vomiting and diarrhea were 
outstanding symptoms in all of the cases, these symptoms were not 
unlike those of any other severe enteric infection. 

On physical examination most of the patients had drawn facies 
which expressed their abdominal discomfort and desire to sit on the 
bedpan. A few had frank dehydration, but in the majority this had 
been forestalled by the intravenous administration of fluids. Evidence 
of nutritional disturbance was manifested in those who had been 
sick for several days by the obvious weight los.s, glossitis, and in one 
instance, perianal dermatitis not due to excoriation. This group of 
late-comers was bony, cachectic in appearance, and comparable, in 
many ways, with prisoners of war who had become malnourislied in 
detention camps (i). 

In almost all there was definite abdominal tenderness, usually maxi¬ 
mal over the course of the colon, particularly in the left lower quand- 
rant of the abdomen and in the suprapubic region. In about one-third 
of the cases there was some muscular spasm in the abdominal wall. In 
.some cases this w’as associated with distension, in others it was of a 
voluntary nature, and in almost all was more generalized than that 
seen with early appendicitis. 

Two patients were operated upon for suspected appendicitis. In 
these, tenderness with miuscle spasm was maximal over McBumey’s 
point. In both of these the serosa of the appendix and the terminal 
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ileum was injected. The appendix was edematous. Histologic exami¬ 
nation showed leukocytic infiltration, mucosal edema, and beginning 
luminal occlusion. Six other patients were admitted for suspected 
appendicitis and were not subjected to operation. Thus eight, or 13 
percent, of the cases were confused with acute appendicitis. The so- 
called “appendicular syndrome” in bacillary dysentery is recognized 
by authorities on the subject (2). 

In a small percentage of cases there was injection of the nasopharyn¬ 
geal mucous membranes or rales at the lung bases. The possible speci¬ 
fic significance of these respiratory findings is discussed later. 

STOOL FINDINGS 

At the onset the stools were not typical. As already noted, there 
were many cases with a delay in the appearance of diarrhea. On 
the other hand, some cases started more abruptly with many watery 
evacuations. Eventually all of them had watery evacuations. Ninety 
percent showed blood, either as a streaking or as a passage of bright 
red material without feces. The stools soon lost their feculent char¬ 
acter. Grossly none of the stools had a “currant jelly” appearance. 
Pus and mucus were not noteworthy in the gross specimens. In agree¬ 
ment with Hardy and Watt (3) we would conclude that the “charac¬ 
teristic dysentery stool” is not a requirement for the diagnosis of 
bacillary dysentery. Microscopically the stools showed a large amount 
of cellular exudate with a great number of macrophages. Ghost cells 
were not prominent. Charcot-Leyden crystals and protozoan para¬ 
sites were not observed. 

SIGMOIDOSCOPIC EXAMINATIONS 

Fifty-six of the patients were studied sigmoidoscopically. All 
showed brilliant red injection of the mucous membrane. Marked 
edema was present in most instances. This was characteristically ac¬ 
companied by spasm and rigidity of the bowel wall. In 68 percent 
there were areas of adherent fresh purulent exudate and in 84 percent 
either preulcerative hypertrophy and injection of lymphoid follicles 
or small ulcerations of the bowel wall. Large undermined confluent 
ulcers were not seen. Some of the cases observed late in the disease 
showed healing of ulcerations with adherent tenuous mucus and a 
dry, granular mucous membrane. Others showed a persistence of 
edema, hyperemia and spasm. 

The sigmoidoscopic examinations were performed at various stages 
of the disease and in some instances several observations were made. 
The sigmoidoscopic picture may therefore be described as it varied 
with the course and severity of the dj’sentery. 
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1. Red folUcularization with rrdld hyperemia and ftwelling of the 
surrounding mucous membrane .—^In this stage the exudate was mu¬ 
coid and scanty. This picture was commonly seen early in mild nonul¬ 
cerative cases. It was the result of inflammation and engorgement of 
miliary lymphoid follocles in the submucosa. 

2. Discrete., multiple.^ pinpoint- and pinhead-size ulcerations with 
diffuse edema^ hyperemia,^ induration and spasm of the bowel wall .— 
With this more acute picture the exudate was serous, sanguineous, 
and purulent. This picture represented necrosis of follicular areas 
with secondary infection and cellular reaction in the bowel wall from 
the dysentery toxin. 

3. Edematous and boggy mucous membrane with a cobblestone 
appearance in small areas .—The exudate in this stage was mucoid, 
mucopurulent, and streaked with blood. The bowel wall was still 
indurated and spastic. This picture represented the stage of indolent 
repair. 

Inflammatory polyps were seen in only two instances. This was an 
extension of the cobblestoning already noted and represented reactive 
hyperplasia of the mucous membrane. 

CULTURES 

Cultures were made in all cases. In most instances they were ob¬ 
tained by the rectal-swab technic and were plated directly on salmo¬ 
nella-shigella agar. Suspicious colonies were transplanted to Rus¬ 
sell double sugar agar, and sub-cultures were made for individual 
fermentation tests. Cultures from 20 cases gave reactions charac¬ 
teristic of Shigella. Serologic studies established the strain as 
Shigella flexneri III. Nine of the cultures gave a secondary aggluti¬ 
nation with flexner VIII serum. 

MISCELLANEOUS OBSERVATIONS 

Routine leukocyte counts were performed in 58 cases, the white 
blood count exceeding 10,000 in 40 percent of them. The incidence 
of clinical and laboratory flndings in all the cases upon which obeer* 
vations were made is recorded in the accompanying table. 

The clinical features were helpful in leading to the suspicion of 
bacillary dysentery but were not always a reliable index to the ulti¬ 
mate diagnosis. Great reliance was placed upon the sigmoidoscopic 
examination. Confirmation by stool culture was diagnostic when 
positive. The microscopic character of the stool exudate was a help¬ 
ful aid. In the presence of the epidemic, all atypical febrile illnesses 
were considered as possible dysentery. 
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COURSE OF THE DISEASE 

The duration of the disease was variable and indefinite as indicated 
by the previous studies of Hardy and Watt { 3 ). Most of the patients 
remained on the sick list for about 19 days. There were many who 
returned to duty at the end of a week and others who were still hospi¬ 
talized after 6 weeks. 

In general the first signs of improvement were the recovery of 
appetite and subjective strength. Following this the frequency of the 
btools and the severity of the tenesmus gradually subsided. Finally, 
signs of malnutrition or avitaminosis disappeared. The return of 
weight to normal was slow and uneven. There was no clear delineation 
between the acute disease and convalescence. Most of the patients 
probably required several months to regain full strength and normal 
weight. The possibility of chronic residual colitis is not as yet fully 
excluded. 

The return trip to the United States afforded an opportunity to 
observe 40 patients who had recovered from the more acute stages of 
severe dysentery. As a group they were all suffering from degrees of 
malnutrition. The average weight loss had been 20 pounds. The 
patients were weak and unable to perform any strenuous physical 
labor. Their appetites had returned to normal but after eating a full 
bland meal there was an inclination to early bowel evacuation. Coarse 
foods were not well tolerated. 

The most prevalent and immediate complications of bacillary dysen¬ 
tery are dehydration, acidosis, anemia, and malnutrition. These were 
reduced to a minimum by the free use of supportive therapy. Malnu¬ 
trition required the most energetic treatment and was the most difficult 
to forestall. Less common complications included conjunctivitis. 


Symptoms and findings in cases of dysentery studied 



Percent 

positive 


Percent 

positive 

Onset: 


Signs—Continued. 


T ypicftl aeiite _ 

78 

Injected mucous membranes. 

15 

Typicftl insi<lioii5; 

4 

Dehydration.. 

10 

Atypical coryzal. 

18 

Stools: 


Symptoms: 

95 

Watery. 

Sanguineous. 

100 

90 

Fever over 103° F. 

' 37 

Sigmoidosoopic findings: 


Chills . 

95 

Edema.-. 

77 

or vomiting 

65 

Exudate. 

68 

\h<1ominal pain 

98 

Ulcers... 

62 

Tpnpsmiis . _ 

52 

Spasm.. 

48 

Oiarrhoa _ 

100 

Red follicles. 

29 

Signs: 


Ulcers or follicles. .. 

84 

A hdominal tenflpmes.s _ _ 

97 

Culture for Shigella flexneri III. . 

38 

M uscle spasm __ 

32 

White blood count over 10,000. 

40 

R&les in chest.- 

17 
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herpes labialis, arthritis, larjaigitis, and other late respiratory symp¬ 
toms. Conjunctivitis, characterized by both ciliary and conjunctival 
injection without discharge was noted in three instances. Prominent 
herpes labialis was noted in four patients. The late respiratory symp¬ 
toms were variable and included nasal obstruction, edema or injection 
of the nasopharynx, laryngitis, and transitory rales at the lung bases. 
Associated with these objective respiratory signs were all the sub¬ 
jective symptoms of an acute rhinitis, tracheitis, or bronchitis. 

Three of the cases had arthritis as a complication. In two of them 
there was involvement of only one joint, in one the hip and in the 
other the knee. In the thii*d case there was a migrating polyarthritis. 
There was fusiform swelling of the phalanges of the hands, and there 
was pain, tenderness and limitation of motion in joints of the fingers, 
shoulders, and knees. The sedimentation rate remained between 20 
and 30 millimeters (Cutler) in this case and the electrocardiogram 
showed flat T waves in Leads I and II. The P-R interval was normal. 
There was no objective clinical evidence of carditis, but this patient 
was kept at strict bed rest and showed improvement on large doses of 
salicylates. 


THERAPEUTIC M.ANAGEMENT 

Experience with a previous outbreak of dysentery revealed the sul¬ 
fonamide resistance of this strain of Shigella. (4). In that series 
positive stool cultures were obtained from 24 of 35 sulfonamide- 
treated cases 10 to 14 days after onset. Sulfadiazine had been used 
in adequate dosages. For this reason sulfonamide therapy w-as not 
instituted as a routine measure on this ship. It was given to a small 
number of patients in whom it failed to alter the temperature curve 
or favorably affect the symptoms. 

The basis of supportive therapy was the maintenance of protein 
and electrolyte balance and the insuring of aS" much rest as possible 
for the affected bowel. An initial clear-liquid diet including cereal 
gruels but no milk was supplemented by intravenous saline, dextrose, 
plasma, and whole blood. The red blood count, plasma specific 
gravity (total protein), urinary output, and the appearance of the 
tissues served as guides in determining the quantities of these sub¬ 
stances which were employed. 

Diarrhea, abdominal cramps, and tenesmus were treated with bis¬ 
muth subcarbonate, tincture of opium, and heat to the abdomen. A 
suspension of bismuth subcarbonate prepared according to tbe follow¬ 
ing formula devised by S. W. Richardson, chief pharmacist’s mate, 
U. S. N. was found to be highly satisfactory: 
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Om. or cc. 

Com starch_ 37.000 

Simple syrup- 370.000 

Bismuth subcarbonate---- 130.000 

Essence of peppermint_ 1.000 

Water (to make)_ 1,000.000 


Mix the starch in 50 cc. cold water to form a smooth paste. Heat the simple 
syrup and 250 cc. of water to boiling, then quickly add the starch mixture and con¬ 
tinue to heat for 15 minutes. Mix the bismuth with 125 cc. of water to form a 
smooth paste. Strain mixture of cooked starch through crinoline and add bis¬ 
muth mixture. Mix. Add peppermint and sufficient water to make 1,000 cc. 

This preparation was administered orally in doses of 30 cubic centi¬ 
meters every 4 hours day and night. Two hours after each dose of 
bismuth 0.7 cubic centimeters of deodorated tincture of opium was 
given. In some cases with severe tenesmus the following mixture of 
scopolamine and belladonna was effective in relieving spasm: 


Gw. or cc. 

Scopolamine hydrobrouiidc- 0.006 

Tincture of belladonna-- 15.000 

Aromatic elixir (to make) _120. OOQ 

Directions: One teaspoonful every 3 lioiirs. 


Lavage of the rectum with small quantities of warm physiologic 
saline solution seemed to hasten the recovery and reduce residual 
proctospasm in cases that had passed through the acute diarrheal stage 
of the disease. Retention enemata of aluminum hydroxide solution 
were less satisfactory. 

Very few cases were seen early enough to note the effects of early 
saline purgation. Three were so treated because they were seen within 
8 hours of onset, and spontaneous diarrhea had not yet commenced. 
All three had a less severe and less protracted course than the cases 
treated by the other methods. 

SANITARY MANAGEMENT 

The resistance of Shic/ella fe.rneri III to available sulfonamides and 
the persistence of positive stool cultures (i) indicated that abortive 
missed cases, carriers, and convalescent individuals were the most im¬ 
portant sources of infection, particularly when such persons were 
permitted to handle foods. Watt and Hardy {5), in a survey of the 
normal population, found 380 positive cultures. Only two of these 
were taken from subjects who had been under the care of a physician. 
It is likely, therefore, that a large number of asymptomatic carriere 
were present on the ships in the Tokyo Bay area. This probability 
is borne out by epidemiologic studies conducted on some of the 
vessels. 
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In Tokyo Bay there was a great variation in the case rates of the 
different ships present. Such a variation would result from hand-to- 
mouth infections, and the highest incidence of dysentery would be 
expected on vessels with the maximum number of opportunities for 
food contamination. There was almost no disease at neighboring shore 
stations where flies were prevalent. Adequate chlorination and re¬ 
peated bacteriological examination of the drinking water ruled out 
that source of infection. 

During hospitalization aboard this hospital ship all cases were 
strictly isolated by the compartmentation technic (^). Individual 
gowns were used. The hands of the attendants and medical <^cers 
were washed and dipped in cresol solution after each contact. Dishes 
were boiled. Bedpans were sterilized by steam. Cresol solution was 
poured on the excrement and allowed to remain in contact for a short 
time before disposal. All linen was separately autoclaved before be¬ 
ing washed by the ship’s laundry. 

With few exceptions all patients were isolated until the stool cultures 
became negative. The occasional patient discharged before this could 
be done was given detailed instructions in personal cleanliness, includ¬ 
ing the use of the nail brush. In each health record was entered the 
recommendation that the individual should avoid handling food for 6 
weeks and until a rectal-swab culture was negative. 

All messmen and steward’s mates aboard this ship were examined 
at weekly intervals for cleanliness and specifically questioned for 
evidence of abdominal cramps or diarrhea. Rectal-swab cultures were 
made on all personnel reporting at sick call with lower bowel dis¬ 
comfort or diarrhea. All such persons were assigned to duties re¬ 
moved from food handling. 


DISCUSSION 

The catarrhal reaction of the respiratory passages, the “gripper- 
like onset, and the occasional appearance of herpes raise the question 
whether a virus may have been associated with the organism as a 
contributory or predisposing etiological agent. In other words, the 
Shigella organism may have been closely associated with a virus either 
in symbiosis or as a secondary invader much as the Hemoj>hUiu in¬ 
fluenzae is known to have been long associated with influenza virus. 
Dysentery caused by Shigella sonnei is frequently ushered in by res¬ 
piratory symptoms. Moreover, both types of dysentery have been 
shown to be resistant to therapy with sulfadiazine which is effective 
against most other Shigellas (1) (7). Virus studies would have been 
invaluable but could not be carried out under existing circumstances. 

Although it was our opinion that the dysentery was sulfonamide 
l esistant some medical officers in outlying ships claimed results with 
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sulfonamide medication. This hospital ship saw the failures and in 
many cases the most severe dysenteries. Our results with sulfadiazine, 
which was the only sulfonamide available, were poor, although no con¬ 
trolled studies were attempted. Almost all of the cases admitted to 
our ship for prolonged convalescence from severe, protracted dysentery 
had had sulfonamide therapy in the early stages of the disease without 
marked relief or alteration of symptoms. 

Most observers agreed that the disease was spread by food handlers, 
flies, and food. Food handlers who were convalescent from an attack 
of unexplained diarrhea or who were asymptomatic carriers repre¬ 
sented an important source of contagion. Water had been carefully 
treated and, when tested, was free of pathogens. The units which 
were most successful in controlling the spread of the disease were 
those which immediately instituted inspection of all messmen and 
supervised scrubbing of the hands before preparation of food. Fly 
control was considered important even though there was little dysen¬ 
tery ashore where flies were more plentiful. Measures of this type were 
adopted by all ships in the area and contributed to a limitation of 
the epidemic. One ship organized sanitary teams which supervised 
every phase of sanitation. Thorough scrubbing of the hands after de¬ 
fecating, before eating, and before handling food was supervised and 
timed by a member of the team. Handrails were scrubbed to prevent 
contamination by presumably disease-laden sea water. Deck washing 
with contaminated sea water was prohibited. Flies were kept at a 
minimum. A graph of daily admissions was drawn and showed a 
decline in admissions following the institution of this rigid control. 

Felsen (8) has shown that chronic ulcerative colitis and distal ileitis 
follow shigellosis in some cases. Complications such as diffuse ulcera¬ 
tive colitis, segmental colitis, and granulomata of the small intestine 
were not seen in these cases. The observation period was too short to 
rule out such sequelae. It is possible that some cases may lead even¬ 
tually to chronic intestinal pathology. The pathological mutations of 
this disease, its physical wasting and tissue necrosis, could be the basis 
for more remote complications. The etiology of intestinal granulo¬ 
mata and chronic bowel ulceration is not explained by the designation 
“idiopathic.” On the other hand, chronic ulceration and mural 
fibrosis could represent the continuation of or the reaction to the 
pathological process observed by us in its acute phase. 

The place of an enteric pathogen in the etiology of chronic intestinal 
pathosis can only be determined by a long follow-up study of such 
cases as these. The study of a large number of cases of recovered dysen¬ 
tery incurred in the Pacific area should be possible by reference to 
NavMed form F cards. Such an investigation could be undertaken 
at the end of a five-year period and would afford an opportunity to 
look for the answer to the etiology of some obscure intestinal states. 
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C<iNCLUSION 

1. An outbreak of dysentery caused by Shigcihi fr-rnn-i I/I is 
reported. 

2. Dysentery caused by Shigell fexnrri ///is frequently character¬ 
ized by an atypical respiratory onset and a slow stage of recovery. 
No mortality has been encountered. 

3. The contamination of food by food handlers or flies is the most 
important source of contagion. 

4. The organism shows resistance to sulfadiazine medication. In 
vitro tests with other sulfonamides are indicated. 

6. This type of bacillary dysentery may bear an important relation¬ 
ship to late intestinal pathosis and future study of this possibility is 
indicated. 
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TRIVIAL SYMPTOMS FOLLOWING EXTENSIVE 
SKULL FRACTURE 

REPORT OF A CASE 

IRWIN PBRLMUTTER 
Lieutenant Ck)mmaD(ler (MC) U. S. N. R. 

Comparatively trivial blows to the head are frequently the cause 
of disproportionately severe brain injury. The converse; that is, a 
blow sufficient to fracture the facial bones and the base of the skull 
with no apparent brain damage occurred in the following case. 

Case report .—The patient, an aviation ordnanceman, second class, 19 years 
of age, jumped from a speeding train at about 2030 on 21 February 1945. 

On examination at a local hospital he was found to be alternately quiet and 
stuporous, and then violent, threshing about and shouting unintelligibly. He 
was bleeding from both ears, the nose and the mouth. There were hematomas 
of both periorbitas, marked deformity with obvious fractures of the nasal 
bones, mandible, and maxilla, which could be moved independently of the 
skull. There was a through-and-through laceration of the lower lip. The neck 
was not stiff, and except for an abrasion over the right sternoclavicular Joint, 
no other injuries were apparent. 

Neurologic examination findings were otherwise negative except that the right 
pupil was very slightly larger than the left, although both reacted equally to 
light. Vital signs were normal. The blood Bogen’s test was 1.5 milligrams 
per cubic centimeter and a definite alcoholic odor was noted on the breath. 

At about 2200 bleeding had practically ceased, and the patient lay quietly 
on his right side, assuming the fetal position. He responded with purposeful 
movements to noxious stimuli. Treatment that night consisted of prophylactic 
penicillin intramuscularly and careful observation for signs of increasing intra¬ 
cranial pressure. 

By 0800 he was alert, oriented, and taking fluids by mouth. Neurologic findings 
were negative. He was transferred to this activity and the laceration of the 
lower lip was sutured. 

On the following day the spinal fluid was found to be crystal clear and at 
a pressure of 162 millimeter of mercury. Cell count showed 52 erythrocytes and 
3 leukocytes. There was no increase in protein,, the Kahn reaction was negative, 
and colloidal gold curve normal. X-ray examinations demonstrated numerous 
skull fractures, including one at the left base Just posterior to the mastoid 
process, and bilateral raaxillar>^ and mandibular fractures, one on the right in 
the region of the incisors and one of the coronoid proce.ss of the left ramus 
with associated fracture of the head of the ramus on the left. There was a 
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fracture of the bead of the ramua on the right side, and several fractures of 
the nasal bones with displacement. 

By 23 February, 2 days after admission, the patient was alert, oriented, sat 
op, and his chief complaint was his Inability to chew because of mechanical 
difficulties. His parents visited him about 1 week after the accident and noted 
no personality changes. His hospital course was completely uneventful. He was 
up and about after the third hospital day. The laceration of the lower lip 
healed per primam. The maxillofacial surgeons encountered no difficulty in 
achieving a good result by the use of a head cast w'itb traction through botli 
cheeks to wired teeth. 

This case is presented as unusual because of the severity and mul¬ 
tiplicity of the fractures of the bones of the skull and the lack of 
clinical signs of organic or functional cerebral damage. The facial 
bones acted as “shock absorbers,” and although there was sufficient 
force to fracture the base, the cranial contents, according to all avail¬ 
able evidence, remained apparently unharmed. 
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OPHTHALMIC DISEASE TREATED WITH PENICILLIN 

BBPORT or TWO CASES 

ARNOLD F. SAMMIS, Ja 
Lieutenant (MC) U. S. N. R 

Penicillin has been used successfully in certain cases which were 
refractory to other agents. Iridocyclitis has responded to intramus¬ 
cular penicillin after failing to respond to mydriatics and typhoid 
vaccine, Hamer and Smith (i). Orbital cellulitis, refractory to 
sulfonamide therapy, cleared after large intravenous dosage with 
pencillin, Sloane {£). Keyes (S) stresses the use of penicillin in gon¬ 
orrheal ophthalmia and in streptococcic and sensitive staphylococcic 
infections. Cases of ulcerative keratitis, keratitis dendritica, chronic 
blepharoconjunctivitis, orbital cellulitis and posttraumatic iridocy¬ 
clitis are cited by Keyes, as benefited by penicillin. Its use in certain 
intra-ocular operations and in injuries is recommended. Despite low 
aqueous concentrations following parenteral injection. Town and 
Young (4) have demonstrated effective control of experimental in¬ 
fections of the anterior chamber using intramuscular injection. Suc¬ 
cessful management of posttraumatic hypopyon in a 78-year-old man 
was described by Sanders (^), in which large doses of sulfonamide 
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and penicillin were needed together for a period of 4 to 5 weeks. 
Sievers, Knott and Soloway (^) describe 6 of 8 cases of gonorrheal 
ophthalmia neonatorum which responded to intramuscular penicillin 
in 24 hours. McNair (7) cited 2 cases of gonorrheal ophthalmia in 
adults treated with penicillin, who presumably had acquired their in¬ 
fection from venereal cases on board ship. One was unsuccessful but 
the penicillin was not available for 1 week, until a base hospital was 
reached. Town (8) describes a successful adult case cured by penicil¬ 
lin. Seelig (P) mentions an instance of gonorrheal ophthalmia treated 
with intramuscular penicillin and sulfonamide which progressed to 
comeal ulceration. Subconjunctival injection and topical instillation 
with local attention to the ulcers, brought complete relief. 

A record of ophthalmic diseases treated with penicillin at the U. S. 
Naval Hospital, National Naval Medical Center, Bethesda, Md., from 
12 April 1943 to 1 September 1944, compiled by Craig et al. 
showed seven successful cases out of nine of iridocyclitis and iritis, 
two failures with choroiditis, two successes out of two with corneal 
ulcer and one success (only one case) with purulent conjuctivitis. 

Distribution of the drug is described by Struble and Bellows (11). 
Experiments on tissues of the rabbit eye showed the highest concentra¬ 
tion from a single massive intramuscular dose to exist in the extra¬ 
ocular muscles, then the sclera, conjunctiva, blood, choroidoretinal 
layer, and aqueous humor. When approximate clinical dosage was 
used the ocular fluids and tissues were nearly free from penicillin. 
Large topical doses showed strong concentrations in the conjunctiva, 
sclera and less in the cornea, iris and aqueous. Maximal concentra¬ 
tions after subconjunctival injection were reached in the conjunctiva 
and sclera. Only minimal concentrations of the drug appeared in 
tears after parenteral injection. In vitro experiments mentioned by 
Keyes demonstrated the stability of penicillin saline solutions at room 
temperature for 21 days and of an ointment for 1 month, while under 
refrigeration the ointment’s potency may remain 6 months. However, 
he replaced room temperature solutions every 48 hours. A report 
from the U. S. Naval Hospital, National Naval Medical Center, 
Bethesda, Md. (12) stressed the need for the ointment to remain in 
contact with tissues for from 6 to 8 hours. The successful use of the 
ointment in eye infections was also cited by Crawford and King (13). 
That the usual ophthalmic preparations have little affect on the activity 
of penicillin, with the exception of adrenalin, was demonstrated by 
Cowan (14)- 


CASE REPORTS 

Cane 1, (Gonorrheal ophthalmia ),*—On 17 February 1945 this patient, a seaman, 
second class, was received from the Port Director’s ship complaining of pain. 
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redness, and a purulent dlsi hafge from the right eye of 8 hours’ duration. Ther»" 
was edema and hyperemia of the conjunctiva and yellow matter covering tlie 
lid edges. Smear of this material showed many pus cells of which a considerable 
number contained groups of gram-negative diplococci resembling N. gonorrhoeae. 
Treatment was begun with sodium penicillin in 4 intramuscular doses of 20,0iX> 
units, and 2 drops of 1,000 units per centimeter in the right eye every hour for 2% 
days. Four more injections were then given and the eye drops continued through 
21 February 1945. On the second day a smear showed a few cells but no 
organisms. There was no pain in the eye. On 21 February 1945 the eye was 
entirely clear and he was discharged on 24 February 1945. 

This patient had no venereal disease and inspection of the crew of his ship and 
the medical records revealed no cases of this or other eye diseases. How'ever, 
the fact that a group of men had just previously returned to the United States 
and that this ship served many transients, may explain the absence of a contact 
case. 

Case 2 (Chronic recurrent conjunctivitis). —On 4 February 1945 this i)atlent, 
a torpedoman, second class, was admitted complaining of pain, itching, redness 
of the eye, and a w'atery discharge. He had suffered from intermittent attacks 
of this disorder since September 1944 and in De<*ember was on the sick list for 
25 days. Several ophthalmological preparations were used and a consultation 
held. He improved but after return to duty several flare-ups necessitated topical 
treatment. On the present admission tliere were some tiny gray spots of corneal 
inflltration, and the disease had become more resistant to treatment. In addition 
a smear of the discharge showed gram-positive rod and cocci forms with a few 
pus cells. On 4 February, 1945 treatment with calcium penicillin was begun. 
Four intramuscular injections of 20,000 units were given and 2 drops of 500 units 
l)er centimeter solution placed in each eye every hour daily. A smear on 8 
February 1945 showed gram-positive organisms hut no cells. The course of 
injections and eye drops was repeated on 10 February 1945. A small amount of 
ointment (250 units per gram) was used terminally and on 16 February 1945 
the eyes were clear and he was returned to duty. 

These two cases of eye infection were encountered in the Western 
Pacific area. One case of gonorrheal ophthalmia responded rapidly 
to penicillin, and 1 case of stubborn conjunctivitis, in which the or¬ 
ganism remained unidentified, healed more slowly. A foUow-up of 
each case after 3 months revealed no sign of disease. 
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HOOKWORM DISEASE IN INFANTS ^ 

REPORT OF TWO FATAL CASES 

WILLIAM STUBENBORD 
Conimamlor (MC) U. S. N. It. 
and 

RALPH F. ALLEN 

I.itMittMiant Commander (MC) U. S. N. 

Hookworm disease is highly endemic in many areas of the tropics 
and subtropics. The disease is contracted from direct exposure of the 
bare skin, such as that of the feet, to soil previously contaminated by 
human feces, and soon thereafter containing the infective stage 
(filariaform) hookworm larvae. 

According to Scott (7), the incidence of hookworm disease increases 
with age up to 15 to 19 years of age. There is a gradual decline in the 
incidence of this malady as adulthood is reached. Strong (2) stetes 
that the incidence in pre-school children is about one-half that found 
in the school age group. The disease is rare in infants less than 1 year 
of age. This can be partially explained by the fact that infants do 
not come in contact with the infected soil. 
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Two unusual cases were seen in the native hospital on Guam during 
December 1944 and January 1945. These cases were both infants 
less than 6 months of age with massive infestation of Ancylostoma 
duodenale. 


CASE REPORTS 

Cane 1, —A. Chamorro male, age 3 months, was brought to the hospital in the 
early morning of 19 January 1945. The child was moribund on admission to 
the hospital. The following history was given by tlie infant’s mother: The 
child had appeared to be In good health, except for extreme palor, until 1 day 
l>efore admission to the hospital. About 6“ or 8 hours before admis.sion, he sud¬ 
denly became short of breath and restless. He was taken to the Marine disi»en- 
sary where the medical officer found the child to be “gasping, dehydrated, and 
extremely anemic.” Fluids were given subcutaneously and the patient was 
transferred to the Civilian Hospital. 

Upon admission to this hospital the child was found to be in cxtrctnis. He was 
gasping at Irn^gular intervals, no pulse was palpable, the skin w’as cold and 
clammy, and the mucous membranes pale. Rectal temperature was 95.8® F. He 
was malnourished. There was protuberance of the abdomen. There were no 
other positive findings. 

Treatment consisted of oxygen inhalations, transfusion of 180 cc. whole blcsjd. 
and l,t)00 cc. of 5 percent dextrose solution during the next 8 hours. The infant 
expired 10 hours after admission. 

An autopsy performed shortly after death showed a male infant with waxliki* 
skin and extremely pale mucous membrane. There was about 100 cc. of clear 
straw-colored fluid in each chest cavity and 60 cc. of similar fluid in the abdominal 
cavity. The organs were generally pale, and the retroperitoneal tissues were 
edematous. On section the lungs were congested at the bases. On opening the 
small intestine, numerous living hook-worms were seen. Some were frei^ in the 
lumen, while others were attached to the mucosa. These worms were later iden¬ 
tified as Ancylostoma duodenale. It is estimated that from 300 to 4<K1 aduli 
Ancylostoma duodenale were present within the small bowel. The mucosa was 
studde<l with many Irregular hemorrhagic areas, and a moderate amount of 
dark blood was present in the lumen. 

Case 2 .—^A Chamorro female, age 5 months, was brought to the hospital on 
17 December 1944. The infant was dead on arrival. The following history was 
obtained from the patient’s mother: Approximately 10 days prior to the child’s 
death, she had passed frequent “tarry” stools, and appeared to be restless and 
Irritable. Five days after the onset of the above complaints, the patient began 
having a productive cough, listlessness, and a constant fever. Shortly before 
death, dyspnea and palor developed. 

The child was examined by a physician at one of the dispensaries several hours 
before death. His findings were recorded as follows: “Temperature 99.6® F. 
<axillary), pulse 155. respiration 62. The baby is normally developed, but shows 
marked palor of all mucous membranes. The lungs are n^inant throughout, 
but the breath sounds are suppressed at the right base posteriorly. No rftles are 
beard. Heart n(»rmal except for rapid rate. Abdomen protuberant and tym 
panitic. The remainder of the examination Is normal.” 

An autopsy performed shortly after death showed an extremely anemic, but 
well nourished Chamorro female baby. All mucous membranes were blanched. 
The skin was waxlike in apt)earance, and there were numerous areas of depig 
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mentation of thV skin ifi the pubic rep^ion. Lungs on section showed areas of 
consolidation of the right lower lobe. The heart, liver, and spleen were pale, hut 
otiierwise normal. The large intestine was filled with black liquid stool. The 
small intestine contained large quantities of bright red blood mixed with mucus. 
The mucosa of the ileum showed many hemorrhagic areas. Several hundred 
hookworms were attached to the mucosa, and many more of the parasites were 
fi-ee in the lumen. These parasites were identified as Anrylostoma duodcnalc. 
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TREATMENT OF INFECTED SEBACEOUS CYSTS 

JACK FISHMAN 

Lieutenant Cnnnuander (MC), U. S. N. R. 

In naval dispensaries many patients come in complainiiifr of seba¬ 
ceous cysts, usually infected ones, and frequently located about the 
ears. Often they give a history of previous incisions or spontaneous 
drainage of these cvsts with recurrences. 

Complete removal of the cyst wall is necessary to avoid recurrences. 
This, however, is often extremely difficult in these infected .sebaceous 
cysts as well as time con.suming. Another method, therefore, was em 
ployed in one of our clinics in 512 cases and found to be higldy satis¬ 
factory. 



1. Microscopic section of sebaceous 
cyst, demonstrating the cyst wall 
formed by a layer of stratified epi¬ 
thelium. The cyst contents are 
keratinized epithelial cells. 



2. Microscopic section of infected .se¬ 
baceous cyst after treatment, dem¬ 
onstrating the silver nitrate stain¬ 
ing the intact cyst wall, which is 
surrounded by inttammatory tissue. 
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METHOD USED 

1. The skin over the cyst is cleansed with Tr. of Merthiolate or 
other skin antiseptic. 

2. With a sharp-pointed small sterile scalpel, a stab is made into 
the cyst. 

3. The contents of the cyst are evacuated. 

4. A small solid piece of silver nitrate, approximately 0.1 gram, 
is placed into the cyst cavity through the stab wound and a sterile 
dressing or band-aid is applied. 

5. In about 24 hours the cyst wall is discolored by the silver nitrate, 
easily recognized, and loosened from the surrounding tissue. It is 
grasped with a hand forceps and easily removed en masse. 

6. The cavity is then allowed to heal by granulation. 

ADVANTAGES OF THIS METHOD 

1. No recurrences or ill-effects were noted in 612 cases observed 
over a period of 1 year. 

2. No anesthesia is necessary. 

3. This method is simple and required little equipment or time. 

4. This treatment was also found to be successful when employed 
in the noninfected type of sebaceous cysts. 




STUDIES ON SPECIFICITY OF INTRADERMAL TESTS IN DIAGNOSIS 

OF FILARIASIS 

While it has not been possible for us to iierfonn experiments which 
would yield direct evidence on the question of infective larvae of 
nonhuiuan filarial worms producing filarial sensitization in man, our 
results clearly show that extracts of these parasites are markedly 
antigenic when injected into mammalian skin, and that the result¬ 
ing immune response is demonstrable by skin tests employing either 
specific or nonspecific filarial antigens. 

We are, therefore, justified in supposing (a) that nonhuman 
filarial worms can infiuence the serologic reactions of man, and 
(b) that many of the hitherto unexplained false-positive skin re¬ 
actions following the use of Dirofilaria inimitis antigen are due to 
immune resiionses produced by filarrid larvae of animals. The mat¬ 
ter should receive thorough field investigation— Augustine, D. L. 
and Lhkrissox, C. : Studies on specificity of intradermal tests in 
diagnosis of filariasis. American J. Hyg. 43: 38-40, January 1046. 
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MEDICAL AND SURGICAL DEVICES 


A HEAVY-DUTY, HIGH-CAPACITY, PORTABLE SUCTION 
PUMP FOR SURGICAL USE 

H. MERRILL SEIAW 
Commander (MC) U. S. N. R. 

The automatic, tankless, electric air compressor supplied under 
Stock No. 6-090, Medical Department Supply Catalog used as 
a light, portable, surgical suction pump was found to be unsatisfactory 
when required for a heavy load of more or less continuous running. 

The pump was constructed aboard the U. S. S. Logan to meet 
the need for a heavy-duty suction pump that could be used in the 
surgery, ward, or collecting station, or lowered into a casualty¬ 
carrying small boat if the occasion demanded. The device consists 
of an electric-fan motor, Yiq horse-power, 1,100 r. p. m., 115 volts 
D. C., coupled through a spring universal joint to the shaft of a Gray 
Diesel engine fuel pump (General Motors Part No. 5230031 for Gray 
Marine Engine). The intake side of the pump is connected by ^-inch 
copper tubing to a sealed, large, wide-mouth bottle, which is in turn 
hooked up with a second bottle to provide a trap for spillover in the 
system. 

Mounted on a light wooden platform and equipped with handles 
this pump was rugged and readily portable. With a long extension 
cord it was operated in an LCVP alongside the ship when it was 
impractical to bring the casualty aboard at once. 

The apparatus am be assembled aboard ship from salvaged or Spare 
parts. It was hooked up with a foot switch so that it could be started 
and stopped by the surgeon at will and also was wired to be operated 
from a hand switch. 

This electrically operated piunp had sufficient power to handle all 
the suction load required to meet our needs, without over-heating or 
failing to give sufficient suction force. 

A similar pump was made for use on the beaches, by substituting 
a 6-volt D. C. electric motor, permitting direct operation from a 
storage battery on shore or in a boat, 
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PREVENTION OF ACCIDENTAL POISONING 

Accidental poisoning in the home where poisonous drugs are left 
within the reach of children or are carelessly taken or administered 
by members of the family is not an uncommon occurrence and the 
emergency receiving room of all hospitals is familiar with too many 
such cases. It is also true that in pharmacies and hospitals errors 
in the dispensing or administration of drugs unfortunately occur. 
Many measures are employed to heighten precautions and prevent 
such incidents. One of these is a card, the wording of which follows, 
and which is displayed over the dispensing counter in a pharmacy, in 
the dressing room of the ward, and on the doors of medicine cabinets 
in wards, is a constant remainder to nurses and Hospital Corps 
personnel. 

BE CAREFUL when dispensing drugs to see that the 

RIGHT DRUG IN THE CORRECT AMOUNT IS ISSUED. IN USING SOLU¬ 
TIONS FOR THE EYE, EAR, NOSE, THROAT, URETHRA, RECTUM, OR 
ANY BODY OPENING BE SURE THAT THE PROPER STRENGTH IS EM¬ 
PLOYED AND THAT THE TEMPERATURE OF THE SOLUTION IS APPRO¬ 
PRIATE. PARTICULAR CAUTION SHOULD BE TAKEN WITH EYE DROPS 
BOTH AS TO THE SOLUTION USED AND THE STRENGTH AND THE 
TEMPERATURE AT WHICH IT IS EMPLOYED. 

It will be noted that the card warns about an important thing often 
forgotten, namely the percentage of strength, and also the tempera¬ 
ture of solutions which are used for irrigation. Display of such a card 
has another merit in case an accident does occur. In event of investi¬ 
gation, it indicates that the question of accidental poisoning has not 
been neglected nor disregarded but that it has been thought of and 
the card represents one effort to prevent injury to patients. 


t 4 


PSYCHIATRY AND ']'HE PROBLEM OF HOMOSEXUALITY 

There has been, and still is, much difference of opinion in regard 
to tlie manner in which homosexual problems should be dealt with in 
ihe armed forces. 

920 


Digitized b'> 


Google 


Original from 

UNfVERSITY OF CALIFORNIA 



JUNE 1946] 


EDITORIALS 


921 


Some would excuse all offenders and give them unsuitability dis¬ 
charges on the ground that homosexuality is a pathological condition 
and the individual should be regarded as mentally ill. Others, on the 
other hand, would mete out punishment out of all proportion to the 
offense, simply because the individual is homosexual. 

There should be some middle meeting ground in the solution of these 
problems. There are factors on both sides which should be given care¬ 
ful consideration, and each case should be judged on its individual 
merits. If those who would be responsible for the handling of these 
cases have a clear understanding of the over-all psychological prob¬ 
lems involved, the solutions would become simpler and equity and 
justice will be more nearly approached, both for the service and for 
the individual. 

The sexual drive is one of the most powerful known to the human 
race. The race-preservation instinct is on a parity with the self- 
presentation instinct. Both are fundamental drives, which, if 
thwarted in one direction, will seek expression in another. 

Homosexuality, in whatever degree, is an integral part of the in¬ 
dividual’s personality make-up. In the development of personality 
characteristics, how much weight can be attributed to inherent forces 
and how much to environmental influence cannot be determined. Over 
these developmental influences, the individual has no control; on the 
contrary, his later behavior is largely governed by them. 

When .the sexual drive in an individual becomes distorted by some 
developmental influence and deviates from the normal direction with 
such force that it becomes difficult or even impossible for him to 
direct it back into normal channels, it obviously becomes a pathological 
condition. When this state of affairs is present, the individual cannot . 
change his feelings, and he has no control over the fact that he derives 
more satisfaction from homosexual relationships than he does from 
heterosexual ones. It is something which is simply beyond his will. 
Barring actual mental illness, however, he is a responsible member of 
society and as such he is fully aware of its taboos as well as of its 
accepted codes of conduct. 

Neither the homosexual nor the heterosexual individual should be 
permitted to transgress the rights of others. Promiscuous sexual acts 
cannot be condoned or tolerated on miliary reservations, in barracks, 
on board ship, etc., whether they be homosexual or heterosexual. Such 
behavior, if permitted, is destructive to all military order, discipline 
and morale to the point of actually impairing the efficiency of any 
military organization. 

All sexual acts should be punished in direct proportion to the 
seriousness of the offense itself, considering the circumstances leading 
up to and surrounding its commitment, as well as the location where 
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it was perpetrated, and the individual should not be penalized solely 
for the reason that he may be a homosexual. That is a personality 
trait beyond his power to change. 

Because of the natural feeling in regard to the subject, one is reiy 
likely to become unconsciously overly severe in meting out punish¬ 
ment in these cases. 

Both the homosexual and the heterosexual must learn to control or 
properly sublimate his sexual drive and not transgress the rights of 
others. The homosexual in the military service is at a distinct dis¬ 
advantage, because he is living in an environment which is continually 
stimulating to his sexual impulse. For this reason, known homo¬ 
sexuals are undesirable in the service and should be discharged before 
getting into difficulties. Those who have already committed offenses 
should be duly punished for failure of control, rather than for the 
direction in which their sexual drive manifested itself. 


$ i 


THE FREQUENCY OF TWINS AND MULTIPLE BIRTHS 

The subject of multiple births is of universal interest and the recent 
birthday (May 28) of the Dionne quintuplets, who are now 12 years 
of age, has again directed attention to the phenomenon of multiple 
pi-egnancy. The United States Bureau of the Census has published re¬ 
ports on births in the United States and Canada for more than 30 
years and the Metropolitan Life Insurance Co., in a statistical bulletin 
* issued early this year, gave a summary of the single and multiple 
births in the United States and Canada for a 5-year period, 1930-4^1 
inclusive. These sources contain a large amount of factual data of 
interest to all medical men. 

The figures given show the total numl)er of confinements in the 
United States during that period as 13,119,508 and in Canada 
1.304,089. There were 140,003 and 14,511 twins born res|>ectively in 
the 2 countries. In the United States, there were 1,441 triplets and 
23 quadruplets and in Canada 140 triplets and no quadruplets. 

It was in 1895 that Hellin stated his mathematical formula for 
computing the prevalence of multiple births. With a basic ratio of 
twins as one in 80 confinements, triplets occur once in 80* or once 
in (>.400 births and quadruplets once in 80® or once in 512.000 births. 
Using the same formula and raising 80 to the fourth power, quin¬ 
tuplets woidd occur once in 40,960,0(X) births. 

It is interesting to compare the actual figures in the United States 
and Canada as shown by the Bureau of the Census with the results 
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computed by Hellin’s formula. The actual figures show twins occur in 
the United States once in 94 births and in Canada, once in 90. Triplets 
in the United States were one in 9,090 births and in Canada, once in 
12,500. The quadruplet rate in the United States was 2 per million. 
This latter figure is almost exactly that of the Hellin formula. For 
twins and triplets, however, his figure is too low, 80 as compared to 
94 for twins and 6,400 as compared to slightly more than 9,000 for trip¬ 
lets among births in the United States. The statistics indicated that 
race is of importance in the habit of twinning. There is a relatively 
higher incidence of multiple births among Negro mothers in the United 
States. It was 25 percent greater for twins, 75 percent greater for 
triplets, and 700 percent greater for quadmplets among Negroes. 

These extensive statistics also throw light on another interesting 
question raised by Bertillon as long ago as 1874. He indicated that 
multiple births were more frequent in cold than in warm climates, 
a finding which has been corroborated by some others since. If Negro 
births are excluded and the birth rate of white mothers in the United 
States and Canada is compared, there is a rather significant increase 
in twins and triplets in the Canadian group. Whether or not the 
reason indicated by Bertillon is the correct one, is of course, not 
necessarily proved. 

Stillbirths showed a steep rise with increase in number of children 
born at a birth. In the United States, there were 29 stillbirths per 
thousand live berths for single children, but 70 per thousand for twins, 
and 145 per thousand for triplets. 
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Publishers submitting books for review are requested to address 
them as follows: 


The Editor. 

United States Naval Medical Bulletin, 

Bureau of Medicine and Surgery, Navy Departluent, 
Washington 25, D. C. 

(For review) 


Howell’s Textbook of Physioloot. edited by John F. Pulton, M. D., Bteriing 
Professor of Physiology, Yale University School of Medicine. With the collab¬ 
oration of Donald H. Itarron; John R. Brobeck; Robert W. Clarke; George R. 
Cowgill; William V. Gardner; David /. Hitchcock; Harold Lamport; David 
P. C. Lloyd; Leslie F. Nims; Theodore C. Ruch. Fifteenth edition, 1,304 pages; 
illustrated. W. B. Saunders Co., Philadelphia, Pa., publishers, 1946. Price $8. 

This book, one of the classics of American medicine, was originally 
published in 1905 by the same company. This revision is a very ex¬ 
tensive one as there were so many new developments in physiology 
that it was necessary to add a number of chapters while other parts 
of the book have been completely re-written. Experiences of avia¬ 
tion medicine in the war and the changing ideas regarding altitude 
physiology have been included. The subject of the physiology of sex 
and the various sex hormones, the greater part of which has been de¬ 
veloped since the fourteenth edition, forms a large and important 
section. 

Every textbook has certain fields and subjects in which it is par¬ 
ticularly outstanding. In this book, the parts devoted to physiology 
of the nervous system is perhaps the most remarkable and the most 
complete. Another outstanding part of the book is that dealing witli 
the events of the cardiac cycle by Dr. HoflP. 

Clarity and completeness, both of them characteristics of the old 
Howells, have been maintained throughout the entire book. The illus¬ 
trative material is excellent and each chapter is followed by a con¬ 
siderable bibliography. The printing and format are very fine. 
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SuBoicAi, Tbeatment of* THE Motob-Skeletai, SYSTEM, Supervising Editor 
Frederick W. Bancroft, A. B., M. D., F. A. C. 8. Asgociate Clinical Professor 
of Surgery, Columbia University; Attending Surgeon, New York City and 
Beth David Hospitals; Associate Editor Clay Ray Murray, M. D., F. A. C. 8. 
Professor of Orthopedic Surgery, College of Physicians and Surgeons, Colum¬ 
bia University; Attending Surgeon and Chief of the Fracture Service, Presby¬ 
terian Hospital and Vanderbilt Clinic, New York City. Pabt One: Deformi¬ 
ties, Paralytic Disorders, Muscles, Tendons, Bursae, New Growths, Joints, 
Amputations. 612 pages; with 520 Illustrations and a color plate. Part Two: 
Fractures, Dislocations, Sprains, Muscle and Tendon Injuries, Birth Injuries, 
Military Surgery. 1254 pages; with 543 illustrations. J. B. Lippincott Com¬ 
pany, Philadelphia, Pa., publishers, 1945. Price, set, $20. 

This work is divided into 2 parts and bound in 2 volumes, 1 part 
to each. Part 1 has 520 illustrations and 1 color plate and Part II 
543 illustrations, a total of 1064. There is an unusual profusion of 
pictures, mostly photographs, which fully and beautifully enhance 
the text. These are beautiful books, well bound and especially well 
printed in a clear, easily visualized type on high gloss paper and easy 
to hold, each containing about 600 pages plus 29 of index. 

It is a pleasure to read these books. The text is complete, clearly 
phrased with full authoritative statements and directions and most 
satisfyingly instructive. The text goes along with the illustrations 
so that one can glance at the picture as he follows the description of 
the condition or procedure. 

Very considerable detail is used in describing the conditions, struc¬ 
tures, defects etc., and the treatment is meticulously stated, greatest 
care being taken to make all things clear. The style is the same 
throughout although one author follows another. The narrative is 
such that it inspires confidence and leaves one with the sense and feel¬ 
ing of sureness and certainty that the procedure or treatment is the 
best and the one with the greatest hope for success. 

Part I covers deformities, paralytic disorders, muscles, tendons, 
bursae, new growth, bones, joints and amputations, each section being 
complete in itself. 

Part II covers fractures, dislocations, strains, muscle and tendon 
injuries, birth injuries and war surgery, this being a thesis by the 
Surgeon General of the Army fully describing medical service units 
organization and scope of activities. 

The foregoing arrangement of the subjects is a most happy one as 
related conditions or situations join in contiguous sequences. The 
contents are divided into sections and these into chapters, and for the 
most part each chapter is the work of a separate author and a mono¬ 
graph on his subject. The authors are most outstanding specialists 
in their field. The editor has done well in his compilation, arrange¬ 
ment, and editorial management of the matter so that the text flows 
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like a continuous story rather than broken context as is often the case 
in joint publications of monographs. 

This book should have unqualified recommendation for the use of 
specialists, practitioners, students, and should be in the hands of all 
medical officers of the military services. 

Aw iNTBODucnoN TO Essewtial Hypertention, by Richard F. Herndon, M. Z>., 

F. A. C. P. 88 pages, illustrated. Charles C Thomas, Spriugfield, Ill. Publisher, 

1946. Price $2.50. 

In a small volume of eighty-nine pages. Doctor Herndon has con¬ 
densed the pertinent information on the diagnosis and treatment of 
Essential Hypertension. He has presented his book in a very well 
planned form with a summary at the end of each chapter, giving a brief 
resume of the field covered. The book is very readable, up to date, and 
is recommended as a quick refresher as well as a source of reliable infor¬ 
mation for those dealing with patients with Essential Hypertension. 

Wab Neihoses, by Roy R. Orinker, Lt. Col., M. C., and John P. Spieyel, Major, 

M. C., Army Air Forcex. 145 pages. The Blakiston Company, Philadelphia, Pa., 

publishers, 1945. Price $2.75. 

This book is a reprint with minor editorial changes of an earlier 
text prepared and distributed for the Air Surgeon, Army Air Forces 
by the Josiah Macy, Jr., Foundation in September 1943. 

The authors report their experience with a group of neuropsychia¬ 
tric casualties encountered during the Tunisian Campaign in January- 
May 1943. When it was first distributed, it attracted considerable at¬ 
tention because it was among the first reports of its kind issued dur¬ 
ing World War II. 

Whatever critical reviews this work has received can be attributed 
to the authors’ psychoanalytical approach and treatment. Like all 
Freudian writing, the language used has its own peculiar and limited 
frame of reference which the authors take for granted is well-known 
and familiar to all readers. 

The authors share the feeling of most modern psychiatrists that 
the terminology used to describe the psychiatric response to combat 
induced stress is phenomenological. Thus, inasmuch as the nuclear 
reaction is that of anxiety. Doctors Grinker and Spiegel devote their 
attention to an examination of the methods by which the personality 
attempts to deal with it. 

The authors document their theses with well selected and illustra¬ 
tive case histories. In toto these provide a comprehensive panorama 
of the gamut of emotional reactions to stress. 

The most significant feature of the book is that portion devoted 
to narcosyntheses which in the form they describe is the authors’ con- 
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tribution to brief psychotherapy. As subsequent experience has shovm 
in carefully selected subjects the opportunity under controlled con¬ 
ditions to reintegrate traumatic emotional experiences, affords a long, 
sought-after short cut to the resolution of psychiatric symptoms. 

Despite the academic beliefs held by differing schools of psychiatric 
thought, it is the opinion of this reviewer that Grinker and Spiegel’s 
work has singular importance in the body of psychiatric data accumu¬ 
lated during World War II. 

PsTCHOLOOT FOR NcBSES, Designed and Written for Student Nurses by Bess V. 

Cunningham, Ph. D., Professor of Education, University of Toledo, Toledo, 

Ohio. 336 pages; illustrated. D. Appleton-Century Company, Inc., New York, 

N. Y., publishers, 1945. Price $3. 

Psychology for Nurses would be a useful addition to any library for 
nurses and students should find it particularly interesting since it is 
written for and about nurses. 

The division of the chapters into subjects is helpful to students. 
Instructors may gain helpful teaching suggestions by the “Sugge.sted 
Activities” at the end of each chapter and an instructor in a school 
of nursing should find it most adaptable as a nursing text. The book 
is well written and very interesting. The illustrations are graphic 
and tend to enhance the subject material. They are simple but clear, 
lending interest to the reader. 

The correlation of child psychology and physiology with the funda¬ 
mental principles of psychology is most beneficial for nurses. 

Maitual of PsYcHoixjoiCAi. MEDICINE For Practitioners and Students by A. F. 

Tredgold, JU. D., F. R. C. P., P. R. 8. E., Consulting Physician to University 

College Hospital, London. 302 pages. 2d edition. The Williams & Wilkins 

Company, Baltimore, Md., publishers, 1945. Price $5. 

The author of the well-know textbook on mental deficiency presents 
the second edition of his Manual of Psychological Medicine with some 
revisions and additions to the original volume. The book is written 
from the standpoint of a strict organicist and consists of a presentation 
of rather straight descriptive psychiatry. 

The author justifies his approach on the basis that the psychopath- 
ological approach, w’hile undoubtedly helpful and indeed necessary 
for understanding the so-called functional disorders, is “certainly 
not that most suited to describe psychological medicine as a whole.” 
He refers to his experience as authority for this behalf. Appearing 
at this time, at the close of a war in which it was demonstrated that 
over 90 percent of the military psychiatrists’ problems were concerned 
with neuroses and psychopathies and less than 10 percent with the 
psychoses, one wonders at the wisdom of his approach. Nine pages of 
this 293 page book are devoted to war neuroses and their treatment. 
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Like all English textbooks of psychiatry, this one furnishes gocnl 
reading even though many of the author’s concepts may not be gener¬ 
ally accepted. For example, his ideas on the constitution of the human 
mind (page 5), some of his general considerations of the causations of 
mental disease (page 20, etc.), and his conclusions regarding chronic 
mania (page 111, etc.) would not meet with general acceptance. When 
it comes to a description of mental defect (to which he allots 28 pages). 
the author is in an authoritative position. The chapter on special 
forms of treatment (chapter 24) is hardly comprehensive enough for a 
manual of this type. Chapter 25 discusses legal relationships and is 
naturally enough based on English law. The last two chapters con¬ 
sider “Procedures, duties and responsibilities of the medical practi¬ 
tioner” and “Some sociological consideration.” In general the book 
oflFers little to the medical oflScer psychiatrist. 

Pbinciplbs of Dynamic Psychiatry by Jules H. Massertnan, M. />., Division of 
Psychiatry, Department of Medicine, University of Chicago. With a Glos¬ 
sary of Psychiatric Terms. 320 pages; Illustrated. W. B. Saunders CVuii- 
pany, Philadelphia, Pa., publishers, 1046. Price $4. 

This is a brilliant book by an author who heretofore has been best 
known for his work and films on experimental neuroses in animals. 
His purpose in writing this volume is to provide an introduction to 
the principles of modern dynamic psychiatry and their application 
to the technics of diagnosis and therapy. 

It is divided into two parts. Part I considers the development of 
behavior theories and Part II the biodynamics of normal and ab¬ 
normal hebavior. In addition there are four appendixes, the first 
giving an illustrative psychoanalysis of a neurotic personality, the 
second the psychoanalytic formulations of the psychoses, the third 
illustrative motion picture films and references, and the fourth a sur¬ 
vey of some principles of group communication. 

Beginning in the first chapter with a survey of the contributory 
fields of knowledge and the historical development of behavior, the 
author goes on to discuss organic theories of behavior, the psycholog¬ 
ical concept and the p.sychoanalytic concept of behavior. There is an 
e.xcellent survey of the situation as it now stands and indicates the 
author’s breadth of vision and extent of knowledge of his subjei't. 
The neurotogenic dynamisms and the psychotic dynamisms are also 
well-done. 

Part II sets out to analyze the formulations of behavior which 
have already been dealt with and attempts to trace them to their 
common source in the dynamics of biological functioning. Tlie au¬ 
thor then endeavors to set forth the various biodynamic corollates of 
current theories of noiTnal and abnormal behavior. In the discussion 
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of the biodynamic corollates of current theories of beliavior, the au¬ 
thor gives an excellent review of their present status. He then states 
the main principles of his biodynamic theory. Principles of conflict, 
intensity of conflict and modes of therapy follow, as does a discus¬ 
sion of the biodynamic processes of language and verbal therapy. All 
in all it is a challenging presentation. 

The illustrative psychoanalysis of a neurotic personality will be 
hard for many non-analysts to take, but he is perfectly honest about 
it all and sets forth a somewhat concentrated outline of a complete 
analysis. As a reijortorial job on already existent theories, the book 
is excellent. His cases are well selected and quoted in profusion. 
When the author gets into philosophic concepts, as he does in various 
asides, he is vulnerable in spots. Evaluation of his biodynamic theory 
will require more time and study. He has missed very little as he 
proceeds and he ties up the various theoretical concepts with experi¬ 
mental counterparts. Hard as he has tried to keep it out however, 
psychiatric jargon has crept into the text a little too much. It is 
true the book has a glossary and it adds to it, but the technical patois 
will make the book less valuable for medical students and the non¬ 
psychiatrist. In addition to the glossary there is an excellent bibliog¬ 
raphy and a good index. All in all the book is well-done and cer¬ 
tainly everyone connected with psychiatry should read it. 

C5IJNICAL Nexjroloot by Bernard J. Alperit, M. D., f\c.D., (MED.) Professor of 

Neurology, Jefferson Medieal College, Philadelphia; Neurologist to the Jeffer¬ 
son, Pennsylvania, and Wills Hospitals, Philadelphia. 797 pages; illustrated. 

F. A. Davis Company, Pbiiadelpbia, Pa., piibllsbers. 1945. Price $8. 

This is an excellent textbook of Neurology by a distinguished, 
young clinician and neuropathologist. It has been long awaited. The 
author states that the primary purpose of the book is to make the sub¬ 
ject intelligible to medical students and practitioners. This the re¬ 
viewer believes has been done by giving a concise account of all the 
neurological conditions encountered in practice without cluttering 
up the text with unnecessary details. Professor Alpers’ treatment of 
each subject is orthodox. He begins with the etiology and pathology 
of the condition under consideration and proceeds to the symptoms, 
diagnosis, and treatment. Tables of differential diagnoses are ap¬ 
pended to each chapter and should be of great assistance to the student. 
Outlines of each chapter precede the body of the discussion. 

It is difficult to review this text of Neurology, as it is difficult to 
review all such texts, because the temptation is to comment upon every 
chapter and compare it with other texts. This, of course, would make 
the review top-heavy and akin to another textbook. Suffice it to say 
that nothing has escaped the practiced eye of this author. The book 
is well written. The illustrations and the tables are excellent. The 
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first 3 chapters, consisting of the Examination of the Nervous System, 
the Interpretation of Neurological Symptoms and Signs, and the 
Topical Diagnosis of Nervous Disease, could be read with profit by 
every practitioner of medicine. 

One more thing can be said about the book, namely, that the author 
does not gratuitously throw in a chapter on the Psychoneuroses, as is 
frequently done in Neurological texts. This chapter usually seems so 
orphaned and isolated and cold that it loses its worth. This author 
sticks to straight Neurology and his work gains by so doing. 

The book is enthusiastically recommended to students and practi¬ 
tioners. 

Nettkosyphilis by H. Houston Merritt, A. B., M. A. (Hon.) M. D.. Profes.^or of 
Clinical neurology. College of Physicians and Surgeons, Columbia University; 
Chief of neuropsychiatric Division, Monteflore Hospital, Xetc York City; 
Raymond D. Adams, M. A., M. D., Neuropathologist and Visiting Neurologist. 
Boston City Hospital; Associate in Neurology, Harvard Medical School; Con¬ 
sultant Neurologist, Pratt Diagnostic Hospital; Lecturer in Neundogy, Tufts 
Medical School; and Harry C. Solomon, B. 8., M. D., Professor of Psychiatry. 
Harvard Medical School; Medical Director, Boston Psychopathic Hospital, 
Boston, Massachusetts. 443 pages. Illustrated. Oxford University Press, New 
York, 1946. Price $11. 

This volume presents the combined work of two neurologists and a 
psychiatrist on the subject of neurosyphilis, an approach to the prob¬ 
lem which in recent years has been somewhat neglected with the advent 
of the new therapeutic aids. The treatment of syphilis, the authors 
state, has passed into other hands, and as a result many of the practical 
aspects of neuropathology and clinical neuropsychiatry have been 
neglected. The caliber of this volume may be surmised by a consid¬ 
eration of its authors, each of whom is outstanding in his special field. 

The early chapters present the general considerations and classifi¬ 
cation of neurosyphilis, meningeal neurosyphilis (cerebral), and 
asymtomatic neurosyphilis. Numerous case histories are cited and the 
bibliography is comprehensive. The fifth chapter is on Cerebral 
Vascular Neurosyphilis, and in it there are some fine tables and dis¬ 
cussions of the syndromes of cerebral arteries. Paretic and Tabetic 
Neurosyphilis are considered in the seventh and eighth chapters, 
while the remaining chapters discuss Congenital Neurosyphilis, 
Trauma and Neurosyphilis, Puzzles and Errors, and a discussion of 
Cerebrospinal Fluid. The chapter on Puzzles and Errors is concerned 
with differential diagnosis. In it is presented a series of cases which 
were complicated and in which the likelihood of error was great. 
This chapter is particularly valuable for everyone who has dealth with 
neuro-syphilis and realizes the difficulty when asymptomatic neuro¬ 
syphilis is complicated by the presence of non-syphilitic diseases, or 
when some form of neurosyphilis occurs with a negative cerebrospinal 
fluid. The last chapter is concerned with treatment. 
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PREscBiBiNa Occupational Theb.\pt, by William Rush Dunton, Jr., M. D. 
2d edition. 144 pages. Charles C Thomas, Springfield, Illinois, publishers, 
1&45. Price $2.50. 

The purpose of the author of this book was to present the subject 
briefly so “that it might be quickly apprehended by the busy physician 
or medical student” or perhaps as a manual. However the textual 
contents lack substance and one is left with a feeling of vagueness 
after reading them. 

This book endeavors to advance the cause of so-called occupational 
therapy, a misnomer; it tries to combine the occupational with psychic 
influences which are better left to another field. It also endeavors 
to justify the occupational therapeutist or more properly technician, 
who is given to conducting various forms of diversional procedures 
as well as exercises to be carried out by the patient rather than applied 
by the technician. 

The word “occupation” is used instead of diversion, entertainment 
or similar designation of physical means to the end sought, and such 
expressions as psychotherapy, music therapy or other prefixes to the 
word therapy cover a multiude of approaches to various problems. 

The presentation of the subject is quite superficial and unstimulat¬ 
ing, and interest flags, yet the book is intended to arouse interest in the 
field and to serve as a guide, although the author admits “brevity has 
been purposely sought.” Much of the text is a presentation of 
axiomatic statements rather than direct instructions or outline of 
methods. 

The author would do better by swinging to the more univereal title 
of physical medicine to cover the physical and mechanical measures 
for one part of the book, and to a second part which would include 
the psychologic and emotional analysis as an approach to the appli¬ 
cation of treatment which governs this phase of the patient’s condition. 

The book is not recommended for more than an introduction for 
technicians. 

Atlas of Sukoical Approaches To Bones and Joints. l»y Toufl/-k Nicola, M. D., 
F. A. C. 8. Profesxor of Orthopedics, New York Polyclinic Post Graduate School 
and Hospital; Diplomate of American Board of Orthopaedic Suryery; tcith 
a foreword by Norman T. Kirk. Major General, U. 8. Army, The Burgeon Gen¬ 
eral. 218 pages, 227 illustrations. The McMillan Company, New York, pub¬ 
lishers, 1945. Price $5. 

This book comprises a presentation of most realistic drawings of 
actual anatomical structures in their proper relationship to each other, 
all shown as they would appear to the eye, view of the field of opera¬ 
tion and as each would come into view when successive layers are re¬ 
tracted or exposed. This portrayal tends to establish in the “mind’s 
eye” a mental picture easily recalled by the operator. 
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The technic used is exceptional. Muscle fibers are drawn in the di¬ 
rection of their line from source to points of attachment. Where 
bones underlie tissues they are shown in dotted lines displaying the 
whole bone in shape and size. Joint capsule are indicated as vacant 
spaces about the articulating surfaces or as broad bands. Ligaments 
are shown as narrow bands passing from one point of attachment 
to another. Certain cross sections through the tissues surrounding the 
spinal column are pictures in black masses suggesting a map in relief. 
The courses of arteries, veins and nerves are clearly placed and ex¬ 
posed in their anatomical relation to ejich other or other structures. 

Incisions at appropriate places, straight, curved, angulated or 
otherwise are overlaid on the joints or tissues they are intended to 
expose, in such a way that not only the anatomical relationship of 
underlying structures can be visualized but also the details of them, 
as the surgical procedure advances. 

The delineation of all drawings or illustrations is clear, distinct 
and beautifully executed. In fact this is a most unusual and useful 
work which should be a joy to any surgeon, no matter how expert, and 
most of all to the young medical student and practitioner who would 
learn surgery. 

There is little text but it is all devoted to a succinct statement of 
action and movement as one performs the operative procedure on bones 
and joints at its best. It is commended to those engaged in the 
practice for guidance and to others for pleasure in viewing excellent 
drafting. 

The Extremittes by Daniel P, Quiring, Ph, />., head of the Anatomy DirMion, 
(leveland Clinic Foundation and Ansoeiate ProfesMor of Biology, Western 
Reserve Unirersitif; Beatrice *4. Boyte, artist, Cleveland Clinic Foun^fation; 
Erna L. Boroush, M, A., Fellmc Anatomy Division, Cleveland Clinic Foundation; 
and Bernardine Lufkin, A, B„ former secretary Research Division, Cleveland 
Clinic Foundation, Illustrated with 100 engravings. Lea & Feblger, Phila¬ 
delphia, 1945. Price $2.75. 

This new volume should be a very valuable and interesting aid to 
medical student and practitioner, as an adjunct to his Gray or 
Cunningham. 

It is a 117-page primer of black-and-white depictions of muscle 
origin and insertion, and nerve and arterial supply, of the extremities. 
Each muscle is represented diagramatically, with absence of confusing 
backgrounds and relationships; at bottom of each plate is a table con¬ 
cisely itemizing the afore-mentioned points, together with function, 
with a listing of page references to both Gray and Cunningham. 

The chief objective of the authors has been to emphasize the major 
termini of the muscles and the chief arteries and nerves which are 
related to them. For this reason they have avoided any confusing 
excess of detail of attachments, or minor vessels or nerves. 
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The small outlay for this student’s assistant will be returned many 
times over. 

Textbook of Pediatrics. Ekilted by Waldo E. Nelson, M. D., Professor of Pediatries, 
Temple University School of Medicine; with the collaboration of 49 contrib¬ 
utors. 1,350 pages; 519 illustrations on 333 figures, 26 In color. 4th edition, 
revised. W. B. Saunders Co., Philadelphia, Pa., publishers, 1945. Price $10. 

The new Mitchell-Nelson Textbook of Pediatrics is an outstanding 
achievement. Waldo Nelson, Professor of Pediatrics at Temple Uni¬ 
versity and formerly closely associated with the late A. Graeme Mit¬ 
chell at Cincinnati, accepted the editorship of the fourth edition of 
the single volume textbook, previously called Griffith and Mitchell. 

As is the present custom, there are numerous collaborators, 49 au¬ 
thorities on various subjects with the editor-in-chief (Nelson) contri¬ 
buting many of the sections and shaping the material into a unified 
work. Therefore it is really a “new” book, which upholds the fine 
tradition of the. previous editors. 

This book, while not too complicated for the medical student of 
today, is admirably suited to the needs of the pediatrician and the 
general practitioner who wants up-to-date, detailed information, with¬ 
out wading through the more extensive “Systems of Pediatrics.” The 
reviewer highly recommends the book. 

Physical Chemistry Cells and Tis.sues. by Rudolf Hoer, Unirersitii Sehool 
of Medicine, Philadelphia, Pa. With the collaboration of David /. Hitch¬ 
cock, Yale University School of Medicine, Laboratory of Physiology, N<‘H' 
Harden, Conn.; J. B. Bateman. Mayo Clinic, Rochester, Minn.; David R. 
Ooddard, University of Rochester, Biological Laboratories, Rochester, N. Y., 
and Wallace O. Fenn, University of Rochester. School of Medicine and Den¬ 
tistry. Rochester, N. Y., 675 pages. The Blakistoii Vo., Philadelphia, Pa., 
publishers. 1945. Price $9. 

This book is a highly specialized thesis on the chemistry and physi¬ 
ology of cells and tissues and is extremely difficult to review due to 
the detailed information and numerous equations. If the reader has 
a thorough knowledge of the basic sciences, including physical and 
electro-chemistry, he will find this book worth reading. It is ex¬ 
tremely valuable to the investigator who desires detailed information 
on the various subjects discussed in this book. The clinician inter¬ 
ested in research will find it very helpful in studying the chemistry of 
the body. 

The first eight chapters (186 pages) deal with physical and electro¬ 
chemistry. The colloidal chemist would enjoy reading Chapter 9 
which is a well-written explanation of the pro|)erties of films and 
membranes. The bio-chemist can obtain much useful information 
from the chapter on intestinal absorption, which includes the absorp¬ 
tion of the salts as well as the monosaccharides and the amino acids. 
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The clinician probably would gain considerably by reading the chap¬ 
ter on the chemistry of respiration which includes the respiratory 
enzymes and the explanation as to the origin of carbon dioxide in 
the body. The chapter on the formation of urine, with an explana¬ 
tion of glomeruli and tubular function, would also interest the clini¬ 
cian. The authors of this book present the question of the perme¬ 
ability of tissue cells, including the permeability of cells to the elec¬ 
trolytes, in a very comprehensive way. 

Hematology for Students and Practitioners, by Willis M. Fowler, A. B., M. D., 
Professor of Internal Medieine, Vnirersity of lotca, lotca City. With a chap¬ 
ter by Elmer L. Drgotcin, A. B., M. D., Assistant Professor of Internal Medi¬ 
eine, University of Iowa, Iowa City. Paul B. Hoeber, Inc., New York, N. T., 
publishers, 1945. 499 pages; illustrated. Price $8. 

Textbooks on hematology are not so abundant as to make a new 
addition to their number redundant. And no subspecialty has grown 
more in importance in recent years than has the study of the blood, 
its clinical indications, and its laboratory disclosures. 

This new volume has grown from lectures and studies of the past 
decade, and on finally reaching book form shows the results of ma¬ 
ture consideration and analysis. By this the best points and pro¬ 
cedure are properly emphasized and academic controversy bypassed. 

It is foremost an excellent clinical guide for the practitioner, pre¬ 
senting hematologic methods sufficiently to satisfy that aspect, but 
is not intended as an elaborate laboratory treatise. The opening 
chapters, however, on the hematopoietic system are extremely well 
done, with blood elements and normal hematologic values thoroughly 
covered by pen and brush and camera. 

The volume is a pleasure to handle in its binding, paper, and type. 
The combination of Hoeber and Harper and Brothers has probably 
not produced anv more valuable or creditable volume. It is heartily 
recommended to the general practitioner. 

The Physician’s Business, by George D. W’olf, il. D., Assistant Clinical Professor 
of Otolaryngology, New York Medical College, New York. Fellow, New York 
Academy of Medicine and American .Medical Association. Foreword hy Harold 
Itypins, A. B., M. U., F. A. C. P. 2d edition, 433 pnges; ."»8 illustrations in the 
text. J. B. Lippincott Co., Philadelphia, Pa., publishers, 1945. Price $6. 

This book should be in the hands of every doctor or dentist. It 
covers his professional life and affairs, and his requirements—even to 
office equipment and procedures of treatment—office personnel, the 
handling of accounts, and collection of fees. It takes the doctor from 
internship through a life of practice to the end of his career. It is one 
of the most complete publications of its kind. 

At tlie beginning there is discussion of internships, appointments to 
and choice of hospitals, the types and merits of various services, of 
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careers other than private practice, and advice on specialization, loca¬ 
tion for practice, professional relations, contacts and ethics, consulta¬ 
tions, correspondence, repoils and records, and other public relations. 

The relation of the professional man to his patients, the type and 
kind of records of the cases, sample forms, methods of filing, suggested 
entries and notes on the records, are well and plainly covered. There 
is a complete schedule of fees divided into sectional headings covering 
treatments, operatior)s, examinations and consultations, so that one 
desiring to use a standard universal fee schedule can refer to it. Nu¬ 
merous form or type letters to be used in fee collecting are set forth as 
guides in the matter. 

Another interesting and useful chapter on detailed written instruc¬ 
tions to patients is very fully covered, even to a set of physical exercises 
accompanied by diagrammatic illustrations of each posture. This is 
followed by a statement of the how in preparation of measures such as 
the application of mustard plasters and preoperative procedures. 
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MEDICAL SURVEYS FOR PULMONARY TUBERCULOSIS 

SIDNEY A. BRITTEN 
(Commander (MC) U. S. N. R. 

EDWIN H. JORRIS 
Commander (MC) U. S. N. R.‘ 

DAVID W. HUGHES 
Lieutenant (MC) U. S. N. R. 
and 

MARGARET F. ALLEN 
Lieutenant H (W) U. S. N. R. 

During the period March 1944 to October 1945 there were 3,494 
individuals of the Navy and Marine Corps with a diagnosis of pul¬ 
monary tuberculosis whose Reports of Medical Survey were processed 
in the Bureau of Medicine and Surgery. The earliest date on any 
survey was January 1944 and the latest date October 1945. The latest 
survey was used if there had been more than one survey for the con¬ 
dition, but previous surveys were reviewed for additional information. 

In each case, when possible, the photofluorogram of the chest made 
at, or soon after, entry on active duty, was reviewed. Of the total 
number, 1,751, or 50 percent, of the records contained a photofluoro- 
gi'am. 

The results of the processing of these Reports of Medical Survey 
are shown in the tables following and are briefly commented upon. 

There appears to be no real difference between officers and enlisted 
men in the severity and the activity of the disease. . As might be ex¬ 
pected moderately advanced and far advanced disease comprises a large 
part of all the cases since the disease in its course has ordinarily pro¬ 
gressed extensively before clinical symptoms and signs raise suspicion 
of its presence. However, the cases of minimal tuberculosis, almost 
exclusively discovered through the effort of x-ray case-finding, amount 
to 37.5 percent and speak well for the fine progress made through tu¬ 
berculosis control measures begun in January 1942 and expanded in 

^ At present assistant State health officer of the State of Wlsconain. 
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Table 1. —Number and percent by diagnoses according to most recent pulmonary 
tuberculosis medical survey. Na vy and Marine Corps officers and enlisted men, 
Marchl944-October 19Jf5 


Diagnoses 

Number 

Percent 

Total 

Onicers 

Enlisted 

Total 

Ofhoers 

Enlisted 

Total . 

3, 494 

433 

3,061 

100.0 

100.0 

100.0 

Primary, active .. 

10 

3 

7 

.3 

.7 

.2 

Primary, healed .. 

118 

15 

103 

3.4 

3.5 

3.4 

Minimal, active... 

415 

54 

361 

11.9 

12.5 

11.8 

M inimal, arrested. . 

894 

113 

781 

25.6 

26. 1 

25.5 

Moderately advanced, active_ 

1. 168 

152 

1,016 

33 4 

35.1 

33.2 

Moderately advanced, arrested -__ 

348 

55 

293 

9.9 

12.7 

9.6 

Far advanced, active - .. 

532 

40 

492 

15.2 

, 9.2 

16.0 

Far advanced, arrested . 

9 

j 

1 

8 

.3 

.2 

.3 


June 1944. During the period in which the surveys reported here were 
being processed, photofluorographic units were gradually being in¬ 
stalled in the various continental stations, and one unit was in opera¬ 
tion in the Pacific area. It is confidently expected that succeeding re¬ 
views of the Reports of Medical Survey will demonstrate an ever grow¬ 
ing percentage in the minimal stage of the disease. 

Forty-five percent of the patients surveyed for tuberculosis were 
less than 25 years of age and 65 percent were under 30. In many 
instances personnel in the older age groups had received the first 
routine chest x-ray of their naval careers, thereby learning of previ¬ 
ously unsuspected lesions. An attempt was made to determine in- 

Table 2. —Number and percent by age in years according to most recent pulmonary 
tuberculosis medical surrey. Nary and Marine Corps, March lOi-i-October 


Age in years 



Lc‘ss 
than 20 

2Q-24 

25-29 

30-34 

35-39 

40-44 

4,5-49 

50 & 
over 

Not 

stated 

Total 

Number.. 

402 

1, 174 

701 

452 

350 

218 

117 

74 

6 

3191 

Percent. . 

11.5 

33.6 

20. 1 

12.9 

10.0 

6.2 

3.4 

2. 1 

0.2 

100.0 










cidence rates for both officei's and men, but due to the great shift in 
strength figures during the period, no reliable results were obtained. 

Although not shown in this table, 176, or 5 percent, of the surveys 
were for Negroes. From the strength figures available, it cannot be 
said that they had more or less tul)ercuIosis than did the non-Negro 
group. 

Table 3 gives the months of service before being admitted to the 
sick list for tuberculosis, and the source of the lesion. As expected, 
when service was short the lesion had existed prior to enlistment; as 
the amount of service increased more of tlie lesions were service- 
connected. The cases with practically no service can be questioned. 
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Table 3. —Nutnher and percent hp months of service and source of lesions accord¬ 
ing to most recent pulmonary tuberculosis medical survey. Navy and Marine 
Corps, March VJ-H-Octoher 19'fO 


Number 


Percent 


Months of service 


Source of lesion 


Source of lesion 


Total 

Less than 1 

1- 1.9 ... 

2- 2.9 . 

3- 5.9. 

6-11.9_ 

12-23.9_ 

24-35.9 

36 or more. 
Not stated 


Total 

Line of 
duty 

EPTE 

ajrjna- 

vated 

EPTE 

not 

a^pra- 

vated 

Not 

stated 

Total 

Line of 
duty 

EPTE 

aggra¬ 

vated 

EPTE 

not 

agzra- 

vated 

Not 

stated 

3, 494 

2.572 

98 

823 

1 

100.0 

73.6 

2.8 

23.6 

ao 

11 



11 


0.3 



loao 


»i2 

\4 

3 

245 


1 7.5 

5.3 

! i-2 

93.5 

i - ^ 

103 

10 

3 

90 

. 1 

1 

3.0 

9.7 

2.9 

87.4 

1 - ^ « - - 

190 

61 

9 

120 

— 1 

5.4 

32.1 

4.7 

63.2 


337 

233 

20 

84 


9.6 1 

1 69.2 

5.9 

24.9 


949 

7.58 

34 

156 

1 

27.2 i 

1 79.9 

3.6 

16.4 

ai 

829 

729 

21 

79 


23.7 

1 88.0 

2.5 

9.5 


561 

516 

8 

37 


16.1 

i 92.0 

1.4 

6.6 


252 

251 


1 


7.2 

99.6 


.4 









---- 




there being three sources of error: The survey typed incorrectly, the 
survey coded incorrectly, or the card punclied incorrectly. There were 
10 percent with less than 3 months of service prior to admission to the 
sick list, but 70 percent had had at least 1 year of service. It was 
found that oflicer and enlisted gimips differed in length of service, 
but since the olHa*rs may have had some .service as enlisted men, the 
comparison was considered unreliable. 


Tablf: 4. —Number by diaf/noxix and days on sick list before first survey accord¬ 
ing to most recent pulmonary tuberculosis medical survey. Navy and Marine 
Corps, March IDJiJf-October 19)5 


Diagnosis 

Total 

Days before survey 

Num¬ 

ber 

Per- 

cent 

0-7 

8-14 

15-21 

22-28 

29-35 

36-42 

43-49 

50 or 
more 

Not 

stated 

Total. 

3.494 

100.0 

286 

178 

185 

169 

149 

132 

130 

2.259 

6 

Primary, active. 

10 

.3 

1 

3 




2 

1 

3 


Primary, healed. 

11^ 

3. 4 

31 

5 

8 

6 

5 

6 

9 

48 


Minimal, active. 

415 

11.9 

26 

17 

23 

27 

23 

9 

22 

267 

1 

Minimal, arrested. 

8m 

25.6 

71 

43 

56 

48 

50 

40 

45 

541 


Moderately advanced, active_ 

1. 168 

33.4 

58 

61 

51 

45 

53 

43 

31 

825 

i 

Moderately advanced, arrested 

348 

9.9 

77 

20 

19 

21 

10 

19 

12 

167 

3 

Advanced, active. 

532 

15.2 

22 

29 

27 

21 

7 

12 

9 

404 

1 

Advanct‘d, arrested. 

9 

.3 



1 

1 

1 

1 

1 

4 















Table 4 shows the number of days that elapsed between date of 
admission to the sick list and the date of the first, or only, survey. 
Sixty-five i)ercent of the cases were studied for approximately 2 months 
before the survey was held. There appears to have been a rather hasty 
determination of arrest in the minimal cases. Of the 894 instances 
in which the diagnosis was made, 218 were, it appears, studied for 
less than 29 days, and 71 were studied less than 8. It is quite likely 
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that a portion of these examinations was made during the physical 
examination made at, or soon after enlistment or commission, and 
another portion can be explained by the omission from the diagnostic 
immenclatnre of an item indicating “activity undetermined.” Cer¬ 
tainly a most detailed and painstaking study of all persons in the 
service with minimal lesions or lesions represented by “suspicious 
shadows” is indicated so that the golden opportunity for beginning 
treatment may not be lost. 


Table a . —Number by uionihn of service and days on sick list before first survey 
aceordintj to most reeent pulmonary tuberculosis medieal survey. Navy and 
Marine Corps, March 19^^-Oetober lO '/o 


t 


Total 


Days before survey 


Months of service 

Num¬ 

ber 

Per¬ 

cent 

0-7 

8-14 

15-21 

22-28 

20-35 

36-^2 

43-49 

50 or 
more 

Not 

stated 

Total. 

3. m 

100.0 

286 

178 

185 

169 

149 

132 

130 

2.259 

6 

Less than 1 _ 

11 

.3 

4 

3 

3 





1 


1-1.9. 

262 

7.5 

i*9 

29 

22 

23 

20 

14 

7 

46 

2 

2-2.9. 

103 

3.0 

55 

7 

5 

5 

2 

2 

4 

23 


3-5.9.- 

190 

5. 4 

36 

5 

10 

7 

9 

14 

9 

98 

2 

6-11.9. 

337 

9.6 

11 

17 

18 

20 

14 

9 

18 

230 


12-23.9. 

949 

27.2 

25 

40 

37 

33 

37 

41 

32 

704 


24-35.9.- 

829 

23.7 

24 

32 

52 

43 

29 

30 

31 

588 


36 or more. 

561 

16. 1 

18 

22 

26 

26 

28 

13 

19 

407 

2 

Not stated.. 

252 

7.2 

14 

23 

12 

12 

10 

9 

10 

162 



One thousand seven hundred and seventy-eight of the 3,494 cases 
were on duty from 1 to 3 years prior to admission to the sick list for 
pulmonary tuberculosis. 


Table 6. —Number and pereent by length of service and place of admission to 
sick list according to most recent pulmonary tuberculosis medical survey. 
Navy and Marine Corps, March lO-i/f-Oetober 


Length of service 

Number 

Percent 

Total 

Place of admission 

Total 

Place of admission 

United 

States 

Ships 

Foreign 

bases 

Not 

stated 

United 

States 

Ships 

Foreign 

bases 

Not 

stated 

Total. 

3.4m 

' 1,987 

895 

611 

1 

100.0 

56.9 

25.6 

17.5 

0.0 

Less than 6 months... 

566 1 

527 

21 

18 


16.2 

93.1 

3.7 

3.2 


6 to 11 months. 

337 

195 

80 

62 


9. 7 

57.9 

23. 7 

18. 4 


1-1.9 years ... 

949 

445 

2<10 

244 


27.2 

46.9 

27.4 

25.7 


2-2.9 years.. 

829 

407 

254 

168 


23.7 

49.1 

30.6 

20.3 


3-3.9 Years. 

309 

1.54 

108 

47 


8.8 

49.8 

35.0 

15.2 


4 or more vears.. 

2.52 

115 , 

98 

39 


7.2 

45. 6 

38.9 

15.5 


Not stated.. 

252 

144 

74 

33 

1 

7.2 

57.1 

29.4 

13.1 

.4 


During the first 6 months of service most of the cases were discov¬ 
ered in the United States. After this period an increasing number of 
the cases was first reported from ships and foreign stations. Many 
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persons in the longer service group had left this country before either 
the recruit film or the annual film were in wide use, hence it cannot be 
inferred that they necessarily contracted the disease as a result of ex¬ 
posure during their period of foreign or sea duty. In approximately 
50 percent of the series the disease was discovered during the second 
and third year of active duty, and less than 8 percent were found in 
those with 4 or more years of service. 


Table 7. —Sumber and percent by diaynositi and place of adnihsion to »irk list 
according to most recent pulmonary tuberculosis medical xnrvey, \ary and 
Marine Corps, March 19.H-Oetoher 19)5 



1 

Number 

Percent 

Diagnosis 


Place of admission 


Place of admission 


Total 

United 

ShipK? 

Foreign 

Not 

Total 

United 

Ships 

Foreicn 

! Not 



J^tates 

bast'S 

stated 


.'States 

bases 

stated 

Total 

3,494 

1,987 

895 

611 

1 1 

100.0 

56.9 

25. 6 

17.5 

0.0 

Primary, active i 

10 

7 

1 2 

1 

I 

1 

70.0 

20.0 

10.0 


Primary, healed 

US ' 

89 

1 21 

s 


3.4 

75. 4 

17.8 

6. 8 


Minimal, active 

41.5 

2t>; 

81 


1 

11.9 

64. 6 

19. .5 

15.7 

.2 

Minimal, arrested 

894 

001 

1 187 

1 lOfi 


1 25.6 

67. 2 

i 20.9 

11.9 


Moderately a d - 

1. I(i8 

5.50 

.3,54 

264 j 


! 4 

47.1 

j 30.3 

22.6 


vanced, active. 
Moderately a d - 

348 

202 

44 

42 


9.9 

7,5. .3 

12.6 

12.1 


vanced, arrested. 

Far advanced, active 
Far ad vanced, arrest¬ 

,532 

205 

204 

123 


1.5. 2 

.38.5 

38.4 

23.1 


ed _ 

9 1 

5 

, 2, 

2 



.55. 6 

22.2 

22.2 1 



Most of the minimal disease was uncovered in the United States, 
where case-finding programs were widely utilized. However, the 
photofluorographic unit at Pearl Harbor contributed its full share 
in minimal cases. It is evident that the arrested advanced lesions 
were discovered largely through mass x-ray examinations and during 
the investigation of symptoms referable to other diseases. 


Table 8. —Number and percent bp source of lesion and place of admission to sick 
list according to most recent pulmonary tuberculosis medical survey. Nary and 
Marine Corps, March 1im-()ctober 19'/o 


Source of lesion 

Number 


Percent 


Total 

Place of admission 

Total j 

Place of admission 

1 United 

1 States 

Ships 

Foreign 

bases 

United 

Slates 

Ships 

Foreign 

bases 

Total_ 

3, 494 

1,088 

895 

611 

100.0 

56.9 

25.6 

17.5 

Line of duty.... 

2,572 

1 1,255 

800 

517 

73.6 1 

48.8 

31 1 

2ai 

E PT E aggravated ... 

98 

1 54 

23 

21 

2.8 

5.5.1 

23.5 

21.4 

EPTE not aggravated.. 

824 

679 

72 

73 

23.6 1 

82.4 

1_; 

8. 7 

8.9 


The service-connected cases were about equally divided between 
continental stations and ships and foreign bases. 
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1'abix 9. —Number and percetxt by diagnosis and source of lesion acco^rding to 
most recent pulmonary tuberculosis medical sui'vey for total Nary and Marine 
Corps, March 19JH-Oe4ober 19Jli5 


Diagnosis 


Total 

Primary, active 

Primary, healed_ 

Minimal, active_ 

Minimal, arrested 
Moderately ad- 

vanced, active _ 

Moderately a d - 
vanced, arrested _ 
Far advanced, active 
Far advanced, ar¬ 
rested -- 


Number 

Percent 


Source of lesion 


Source of les 

Total 

Line 

EPTE 

EPTE 

not 

aggra¬ 

vated 

Not 

stated 

Total 

Line 

EPTE 


of 

duty 

aggra¬ 

vated 


of 

duty 

aggra¬ 

vated 

3. 494 

2. 572 

98 

823 

1 

100.0 

73.6 

2.8 

10 

6 


3 

1 

.3 

60.0 


UK 

43 

1 

74 

. 

3.4 

36.4 

.9 

415 

338 

12 

65 


' 11.9 

81.4 

2.9 

894 

459 

25 

410 


25.6 

51.3 

2.8 

1,168 

1.062 

36 

70 

. 


33.4 

90.9 

3.1 

348 

166 

5 

177 


9.9 

47.7 

1.4 

532 

493 

19 

20 

i 

15.2 

92.6 

3.6 

9 

5 


4 


.3 

55.6 

1 








EPTE 

not 

aggra¬ 

vated 


23.6 


30.0 

62.7 

15.7 

45.9 

6.0 

50.9 
3.8 

44.4 


Not 

stated 


0.0 

10.0 


Many more of the active cases developed in line of duty than did 
the arrested cases. 


Table 10. — S'utnhcr and perertti hp (liapnoxis and dixpoxition uevurding to moxt 
recent pulmonary tuberculosis medical survey, all Nary and Marine Corps, 
March 19IiJi-Ocioher 19 )r) 


Nunibt'r 


Percent 


Diagnosis 



Disposition 


1 

1 

Disposition 


Total 

Duty 

lim¬ 

ited 

duty 

Fur¬ 

ther 

treat¬ 

ment 

1 

1. S, 

Other 

1'otal 

Duty 

Lim¬ 

ited 

duty 

Fur¬ 

ther 

treat¬ 

ment 

I. S. 

Other 

Total .. 

3. 491 

.54 

82 

278 

2. 903 

177 

1(K).0 

1.5 

2. 3 

8.0 

83. 1 

5. 1 



Primary, active. _ 

Primary, healed 

10 

118 

5 

3 

3 

105 

4 

.3 

3.4 

4.3 

1 2.5 

30.0 

.8 

70.0 

89.0 

3.4 

Minimal, active 

415 

1 

3 

47 

343 

21 

11.9 

1 '2 

t .7 

11.3 

82.7 

5. 1 

Minimal, arrested. 

894 

35 

51 

14 

765 

29 

25. 6 

1 3.9 

1 5.7 

1.6 

85,6 

3.2 

Mo<^leralely advanced, ac¬ 
tive .. __ 

1, m 

1 

8 

146 

953 

61 

33.4 

1 

. 7 

12.5 

81.6 

5.2 

Moderately advanced, ar¬ 
rested . .-. 

348 

1 

: 

16 

5 

291 

24 

9.9 

1 3.5 

4. 6 

1.4 

83.6 

6.9 

Far advanced, active.. 

5:i2 

1 1 

1 

61 

431 

38 

15. 2 

1 .2 

. 2 

11.5 

81.0 

7. 1 

Far advanced, arrested 

9 

1 


1 

8 


.3 

i. 


11.1 

88.9 



Eighty-three ijercent of the active cases have been invalided from 
the service and 8 percent have been retained for further treatment. 

The sputum smears, physical signs, history of contact, the tuber¬ 
culin skin test, history of former disease, and gastric lavage were 
recorded in the Reports of Medical Survey in the oi'der named as 
follows: 
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Table 11 



Sputum 

Gastric 

lavage 

Skin test 

Physical 

signs 

Past 

history 

History 
of contact 

Positive. 

1,525 

1,530 

439 

93 

842 

2,559 

270 
42 
3,182 

1,183 
1,214 
1,097 

208 

1,084 

2,202 

8S.V 

2,3r>l 

Negative .. 

Not Stated .. 

Total . 

3,494 

3,494 

3,494 

3,494 

3,494 

3. 4^ 



Assuming that Boards of Medical Survey reported all data con¬ 
sidered pertinent to the diagnosis, it might be commented that wider 
use of the tuberculin test, the gastric lavage, and the concentrated 
sputum specimen is desirable. It is of interest that a third of those 
whose contact history is known had been intimately exposed to a pa¬ 
tient ill with pulmonary tuberculosis. 

Approximately one-third of the total cases were admitted to the 
sick list as a result of a photofluorographic examination of the chest. 

It is iri’efutable that the photofluorograms of the chest made at 
induction centers and recruit training centers as part of the physical 
examination to determine fitness for military service excluded thou¬ 
sands of persons with evidence of pulmonary disease and thereby were 
of invaluable assistance to the individuals concerned, the military 
services, and the Nation. Approximately 1 percent of the persons 
examined by x-ray for the first time at induction centers and recruit 
training centers were rejected for reinfection tuberculosis. 


Takle 12 .—?> umber ami percent bp rcMUltn of a rerieic of the preserriee film for 
pulmonary tuberrulouis cases n-itli medical surreps, Navp and Murine Corps 
officers and enlisted men, March 19Jf^-October 19.^5 


Film reading at review 

[ 

Number 

Percent 

Total 

Omcer 

Enlisted 

Total 

Officer 

1 

Enlisted 

Total . - . 

Positive .. .. 

Negative ____ 

Suspicious_ . .. . 

rnsatisfactory.. - _ 

Film not made or not available _ 

3, 494 

433 

3,061 

100.0 

100-0 

100.0 

593 

887 

220 

51 

1.743 

32 

24 

6 

1 

370 

561 

863 

214 

50 

1,373 

33.9 
50.6 
1Z6 ! 
2.9 

50.8 
38. 1 

9.5 ' 

1.6 

1 33.2 

! 51. 1 

12.7 
3,0 

i 


One thousand seven hundred and fifty-one records contained a 
pliotofluorographic film made just prior to, or soon after, entering 
active service. Of these, only 50 percent were reinterpreted as noimal. 
Thirty-four percent revealed findings which, if corroborated by a 
14 X 17 inch film of the chest, would be definitely disqualifying. The 
remaining 16 percent were either suspicious of disqualifying condi¬ 
tions or teclinically unsatisfactory. It is probable, therefore, that had 
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interpretation been nearly perfect, and if every person had received 
the x-ray examination, only the present series of medical surveys 
would have been required. Certainly mass examinations of the chest 
by photofluorography require a high quality of interpretation and 
painstaking care. 


SUMMARY 

Three thousand four hundred and ninety-four reports of medical 
survey received in the Bureau of Medicine and Surgery during the 
period from March 1944 to October 1945 have been reviewed with 
other records contained in the files of the individuals concerned and 
pertinent data have been presented. It is believed that such is of 
interest to members of the Boards of Medical Survey and to those 
interested in problems entailed in pulmonary tuberculosis and in mass 
x-ray examination of the chest. 
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